Sept. 26, 1901.] MINUTES, 


PROCEEDINGS 


THE 


AMERICAN PHILOSOPHICAL SOCIETY 
HELD PROMOTING USEFUL KNOWLEDGE. 


XL. 1901. 


Special Meeting, September 26, 1901. 


Vice-President BARKER the Chair. 


Present, members. 


special meeting was held noon take action upon 
the death the Hon. Frederick Fraley, LL.D., President 


the Society. 

The Secretaries announced the death, Monday, Septem- 
ber 23, 1901, the ninety-eighth year his age, the 
Hon. Frederick Fraley, the President the 

Vice-President Barker made some remarks the loss sus- 
tained the Society the death its President. 

Prof. Albert Smyth offered the following minute and 
resolution 


the death Frederick Fraley, the 23d September, 
the American Philosophical Society has lost its President, who had 
held his office since January 1880. 

Under the instant sense bereavement not easy record 
our appreciation his superb stability character and his 
life-long devotion duty. 

was elected this Society July 15, 1842, and for fifty-nine 
years took deep and fervid interest its welfare and progress. 
was faithful every duty and adequate 
presided over the deliberations the Society with wisdom and 
dignity and judgment and grace. His tact was unerring and his 
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patience unfailing. Simplicity and truthfulness were natural 
him. All his impulses were generous and good. 

had intuitive sense the obligation noble living, and 
passed through the vicissitudes human experience calmly and 
bravely, without fever and without fear. 

philosophy had broad vision and ample equipment, and 
sympathized quickly and cordially with the march thought. 
politics illustrated the scope and fidelity republican citizen- 
ship. 

his social relations exercised peculiar personal influence. 
was distinguished the repose his manners, his cheerful 
temperament, and his eager, joyous, sanguine vitality. sur- 
rounded himself with cheerfulness. His friendship was never idly 
given, but those who knew him well loved him dearly, for sun- 
shine storm was alike steadfast and true. 

has gone from extreme old age—the labor his life 
well done—in the full possession the last his lucid perception 
and dauntless cheer, and leaves the precious memory 
tranquil and beautiful character and the priceless possession 
high and rare example noble living. 

Resolved, That the Chair appoint member the Society 
prepare eulogium Mr. Frederick Fraley. 


The minute and resolution were seconded with eulogistic 
remarks Messrs. Philip Garrett, Joel Cook, Hampton 
Carson, William McKean and Harold Goodwin, and 
were unanimously adopted. 

The meeting was then adjourned the presiding officer. 


Stated Meeting, October 1901. 


Vice-President SELLERS the Chair. 


Present, members. 


Letters were read follows 
From Prof. Schiaparelli, Milan; Thomas Willing Balch, 
Amos Brown, Dana Munro and Mazyck Ravenel, 
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Philadelphia, accepting membership, and from Hon. 
McPherson, this city, declining membership. 

From the Corporation Yale University, inviting the 
Society represented the celebration the 200th 
anniversary the founding Yale College, and motion 
Dr. Barker was chosen represent the Society. 

From the Naturhistorische Gesellschaft, Niirnberg, 
inviting the Society represented the 100th anniver- 
sary the founding the Society. 

From the municipality Verona, Italy, acknowledging 
the receipt the portraits the Scaligers, recently sent 
the Society. 

letter from Committee the Anthropological Section 
the American Association for the Advancement 
Science, asking the Society appoint representative 
the General Committee the International Congress 
Americanists, and motion the presiding officer was author- 
ized appoint such representative. 

letter from the Academia Degli Agliati Roverto, 
inviting the Society represented commemorative 
conference the Academy, held the June past. 

from the late President, Frederick Fraley, dated 
May 29, appointing Committee arrange for general 
meeting the George Barker, Prof. 
Conklin, Prof. Doolittle, Prof. William Scott and 

list donations the Library was laid upon the table, 
and the thanks the Society ordered therefor. 

The following deaths members were announced 

Albin Weisbach, February 26, 1901, Freiberg, Germany. 

Thomas Clarke, June 15, 1901, New York. 

Benjamin Chew Tilghman, July 1901, Philadelphia. 

Joseph Conte, July 1901, Berkeley, Cal. 

Herbert Adams, July 30, 1901, Baltimore, Md. 

Charles Schott, July 31, 1901, Washington, 

Jacob Cox, August 1901, Cincinnati, Ohio. 

Adolph Nordensk jold, August 12, 1901, Stockholm, Sweden. 
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William Ludlow, U.S.A., August 30, 1901, Washington. 
Waldron Shapleigh, August 50, 1901, Philadelphia. 
Pascual Guyangos, October 1897, London, Eng. 
Papers were read 

Notes Pure Circulating Decimals,’’ Fennell. 
The Society was adjourned the presiding officer. 


THE GUNDUNGURRA LANGUAGE. 


(Read October 1901.) 


The and tribes respectively occupied 
the country from the mouth the Hawkesbury river Mount 
Victoria, and thence southerly Berrima and Goulburn, New 
South Wales. the south and southeast they were joined the 
Thurrawal, whose language has the same structure, although differ- 
ing vocabulary. 

Besides the verbs and pronouns, many the nouns, adjectives, 
prepositions and adverbs are subject inflection for number and 
person. Similar inflections have, some extent, been observed 
certain islands the Pacific Ocean, but have not hitherto been 
reported Australia. also discovered two forms the 
dual and plural the first personal pronoun, specialty which has 
likewise been found -in Polynesian and North American dialects. 
Traces double dual were noticed Mr. Threlkeld Lake 
Macquarie, New South Wales, and traces double plural Mr. 
Tuckfield the Geelong tribe; but the prevalence both forms 
the dual and plural different parts speech any Austra- 
lian language has, the present, escaped observation. 


ORTHOGRAPHY. 


Nineteen letters the English alphabet are sounded, comprising 
Every word spelled phonetically, the letters 
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having the same value asin English, with the following qualifica- 
Unmarked vowels have the usual short sound. 
Vowels having the long sound are distinguished the follow- 


ing marks 


loud 


frequently difficult distinguish between the short un- 
occasionally met with, which closely approaches the short sound 

hard every instance. 

has rough trilled sound, hurrah 

the beginning word, ngee yes, has peculiar 
sound, which can got very closely putting before it, 
oong-ee’, and articulating quickly one syllable. end 
word syllable has substantially the sound our 
word sing. 

The sound the Spanish frequent, both the beginning 

dya, dyee, tyoo, etc., and pronounced therewith one syllable, 
the initial sound the other consonant being retained. 
the beginning word syllable has its usual consonant 
value. 

the preceding it. 

has nearly the sound that 
the 

The final guttural, resembling the German word 

words where these letters are employed. 

sound resembling frequently given the natives, which 
nearly the same sound ja. 

all cases where there double consonant, each letter dis- 
tinctly enunciated. 


with initial sound 
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always commences syllable word and has its ordinary 
consonant sound all cases. 

thus, beety-bal-lee-mafi, disappearing, the syllable beety 
can obtained commencing say and stopping 
short without articulating the final but including the sound 
the conjunction with the t—the two letters being pronounced 
together one. 


ARTICLES. 


The equivalents the English articles, and 
not occur this language. 


have the singular, dual and plural 


(2) Singular. kangaroo Booroo 

Several kangaroos Boorooyargang 


will observed that the and plural suffixes vary slightly 
form, according the termination the noun. 

mullunga, girl; goodha, child either sex; warrambal, 
young man. Another name for man married man 
kunbeelang married boualillang. Generally the males 
animals are distinguished the addition goomban, and the 
females dhoorook. ‘The males certain animals have name 
which distinguishes them without stating the thus, the male 
wallee, the opossum, known jerrawul, while the feniale wallee 
dhoorook. Goola, the native bear, has burrandang for the male 
and goola dhoorook for the female. few have 
tive word for the female well for the male thus, the female 
the wallaroo bawa, and the male Others again have 
the suffix koual for the male, and fioual for the female. The words 
for ‘‘male’’ and are inflected for number like other 
adjectives. 

Case.—There are two forms the nominative, the first naming 
the subject as, Boual the man sleeps. The 
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second shows that the subject doing some act; thus, mirreegangga 
wallee burrarafi, the dog opossum bit. Mirreegang dog 
the first nominative. 

The possessive case takes suffix both the possessor and that 
which possessed 

Murringoo warrangangoong, man’s boomerang. 

Mirreegangoo goodhawoong, dog’s puppy. 

Bullangoo woman’s children. 

Booroongoo dhoombirgoong, kangaroo’s tail. 


Any object over which one can exercise ownership can con- 
jugated possessive suffixes for number and person 


First Person. boomerang Warrangandya 


Singular. Second Person Thy boomerang Warranganyee 

Third Person His boomerang Warrangangoong 

Our boomerang, incl. Warrangangulla 
Our boomerang, excl. Warrangangullang 

Second Person Your boomerang Warranganboola 
Third Person Their boomerang Warranganboolangoo 
Our boomerang, incl. Warranganyinnang 

Plural Our boomerang, excl. Warranganyillung 


Warranganyoorung 


Warrangandyunnung 


Person Their boomerang 


The accusative does not differ from the nominative. There are 
forms nouns for the dative and oblative, but these cases 
are frequently shown modifications the as, carried 
him, carried from me. They are also indicated the pro- 
nouns as, with me, me. 


PRONOUNS. 


Pronouns are inflected for number, person and case. There are 
two forms the dual and plural the first person. The following 
table shows the nominative and possessive cases 


Goolangga Mine Goolanggooya 
Thou Goolanjee Thine Goolanyingoo 
Dhannooladhoo His Dhannoogoolangoo 
Goolangaloong Ours, excl. Goolangaloong 
Goolamboo Yours Goolambooloong 
They Dhannooboola Theirs Dhannooboolangoo 
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We, incl. Goolanyan 
Goolambanoo Yours Goolanthooroong 
They hannoojimmalang Theirs Goolangandyoolang 


These possessives admit variations include two several 
articles and other ways. There are also forms the pronouns 
signifying, with me, with thee, and follows: 


Second Person With thee Goolangooroonyee 
Third Person. With him Goolangooroong 


Singular. 


With us, excl. Goolangooroongullung 
Second Person With Goolangoorooloong 
Third Person. With them Goolangooroolangoo 


Dual. 


With us, incl. 

With us, excl. Goolangooroofiullungoo 
Second Person With Goolangooroofiooroong 
Third Person. With them Goolangooroodyunnung 


First Person ... 


There are other modifications the pronouns meet different 
forms expression. The demonstratives and interrogatives are 
inflected for number and person like the rest. 


ADJECTIVES. 


take the same dual and plural numbers the nouns 
with which they are used 
(1) buggarabang wallaby, large 


Barriwoolallee buggarabangoolallee couple wallabies, both large 
Barridyargang buggarabangargang Several wallabies, all large 


(2) Bullan yeddung woman pretty 
Bullanboollee yeddungboolallee couple pretty women 
Bullandhar yeddungdyargang Several pretty women 


this smooth—that not; this sharp—that very sharp. 

When used predicatively, yooroang yoorwang, strong, 
adjective can conjugated through all the tenses and moods 
intransitive verb: 
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Present Tense. 


First Person.. strong 
Second Person Thou art strong 
Third Person. strong 


Singular. 


strong, excl. 
Second Person are strong 


Third Person. They are strong 


Second Person are strong 


Third They are strong 


GUNDUNGURRA 


are strong, excl. 


Yooroangga Yoorwangga 
Yooroandyee 
Yooroang 


Yooroanga 
Yooroangaloong 
Yooroangboo 
Yooroangboola 


Yooroanyun 
Yooroanyulla 
Yooroanthoo 
Yooroanjimmalang 


The past and future tenses are not given, owing want space. 


VERBS. 


Verbs have the singular, dual and plural numbers, the usual per- 
sons and tenses, and three principal moods, viz., indicative, im- 
The verb-stem and contraction the 
pronoun are incorporated, and the word thus formed used the 


perative and conditional. 


conjugation. 


First Person. 
Second Person 
Third Person 


First 


Singular. 


Second Person 
Third Person 


First 


Plural Second Person 


Third Person 


First 
Second Person 
Person 


Singular. 


INDICATIVE 


Present Tense. 


Thou throwest 
throws 


throw, incl. 
throw, excl. 
throw 
They throw 


throw, incl. 
throw, excl. 
throw 

They throw 


Past Tense. 


Thou threwest 
threw 


MOOD. 


Yerreemangga 
Yerreemandyee 


Yerreemang’a 
Yerreemangaloong 
Yerreemanboo 
Yerreemanboola 


Yerreemanyan 
Yerreemanyalla 
Yerreemanthoo 
Yerreemandyoolung 


Yerreerindyee 
Yerreering 
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First Person. threw, incl. Yerreering’a 
Dual threw, excl. Yerreeringaloong 
Second Person threw Yerreeringboo 
Third Person They threw Yerreeringboola 
First Person threw, incl. Yerreeooranyan 
threw, excl. Yerreeooranyulla 
Second Person threw Yerreeooranthoo 
Third They threw Yerreeooradyoolung 
Future Tense. 
Singular. Second Person Thou wilt throw Yerrenindyee 
Third will throw Yerreenifi 
will throw, incl. 
will throw, excl. Yerreeningaloong 


Third Person 


First Person. 
Second Person 


will throw 
They will throw 


Yerreenimboo 
Yerreenimboola 


will throw, incl. Yerreeninyan 
will throw, excl. Yerreeninyulla 
Second Person will throw Yerreemunanthoo 


Third Person 


They will throw 


Yerreemunadyoolung 


IMPERATIVE MOOD. 


Yer’-ree 
Yer’-ree-ou’ 
Yer’-ree-a-nhoor’ 


Second Person Throw thou 


Second Person 


Singular 


Throw 


CONDITIONAL MOOD. 


Perhaps will throw Yerreeningga booramboonda 


infix, mooga, between the verb-stem and the abbreviated pronoun. 
One example the first person singular each tense will exhibit 
the negative form the verb: 


not throwing Yerreemoogamangga 
did not throw 
will not throw Yerreemooganingga 


This negative infix can applied the same manner all the 
persons the three tenses. 

There are numerous modifications the verbal suffixes con- 
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etc., which can conjugated for number and person. Case 
can also indicated this way, already stated dealing with 
the nouns. 

Verbs have passive voice. native desires state that 
fish was swallowed pelican, would say, pelican swal- 
lowed fish.’’ 


PREPOSITIONS. 


Some prepositions can used separately, dhooreegoong, be- 
tween warroo, around; willinga, behind, and several others, 
thus: Dhooreegoong ngullawoolee, between trees two between 
two trees gunbee warroo, the fire around around the fire. 

prepositional meaning often obtained verb; thus, 
instead having word for native will say, 
Boomaningga, will go; down will go. 
Many the prepositions admit conjugation for number and 
person, the following example: 


Second Person Behind thee Willinganyee 
Third Person. Behind him 
Behind us, incl. Willingangulla 
Dual Behind us, excl. Willingangullung 
Third Person Behind them Willingangawoolangoo 
Behind us, incl. Willinganyanung 
us, excl. Willinganyanungoo 
Second Person Behind Willinganthooroong 
Third Behind them Willingadyanung 
ADVERBS. 


Space will not permit list adverbs any further than 
illustrate how some them can conjugated 


Third Where they Ngoondeeneewoola 


First Person Where Ngoondeeneea 
Singular. Second Person Where goest thou Ngoondeeneefiee 
Third Where goes Ngoondeeneeoong 
Where we, excl. Ngoondeeneengoolung 
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Where we, Ngoondeeneefinun 

Where we, excl. 

Third Where they Ngoondeeneeyoolung 


First Person, 


Adverbial meanings are sometimes conveyed means verbs, 
beetyballeemafi, (or it) goes out sight. Conjunctions 
and interjections are few and unimportant. 


NOTES PURE CIRCULATING DECIMALS. 
BY Cc. A. M. FENNELL, CAMBRIDGE, ENGLAND, 
(Read October 1901.) 


The following properties cyclic periods decimals are 
supplementary those discussed Prof. Glaisher the Proceed- 
ings the Cambridge Philosophical Society, October 28, 1878, 
Vol. Part 

The following letters, definitions and theorem are taken 
from 185 Prof. Glaisher’s paper. The periods that arise 


from the series fractions being vulgar fraction its 

lowest terms, and having all values less than (which prime 

10), are called the periods the denominator or, more 

simply, the periods the denominator ¢(q), 


which includes all the above values has certain number 


(n) periods, each containing the same number (a) digits, 


and being connected the relation, 

The first inquiry relates the distribution the several 
which constitute Prof. ¢(q). this particular 
difference emerges between and the rest the digits, 
tke observation which may prove important the theory 

8s, etc., but verified there are the same number, 
tive integer. 

the single period viz., each the six 
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once, and the same with the six periods viz., .i, .2, 
.45, every digit occurs once. 

tiple 10, each the digits occurs equal number times. 
other words, ¢(q) then each digit occurs 
times. 

(iii) Prof. Glaisher writes: Among results which are 
illustrated Mr. Goodwyn’s less importance 
may noticed the following: prime ending with one, 
times the 10m digits which form the periods This 
partial statement included under the statement immediately 
preceding paragraph and only embracing the cases which 
¢(q) 

seems safe inference that more general and 
its place the methodical distribution digits the periods 
Which based the forms both and ¢(q), were 
not known when Prof. Glaisher wrote above, and have reason 
for believing that they have not been discovered since, any 
rate published since. 

(iv) The said methodical distribution the several digits, 
far traced present, comprises least seventeen distinct 
divisions cases which fall into five groups, 

The resulis have been verified for all from 401 
inclusive, and for sundry higher values, 419, 423, 487, 507, 
603 and 621. 

(v) 

times each, and the other digits 
times each. [But for 


and the other digits times 
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and the other digits times 


and the other digits times 
each. 
and the other six digits 
times each. 
If, however, multiple 
times each, and the other 
digits times each. 
times each and the 
other digits times each. 


times each and the other 
digits times each. 
occur times each, and 
the other digits times 
times each, and the 
other digits times each. 
each, and other digits 
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But other cases either 

times each, and the 

other digits times each; 

each, and the other digits 

times each, and the other 

digits times each. 

occur times each, and the 
other digits times each. 

times each, and the 
other digits times each. 

(e.g., 89, 199 419), then 
the other digits times. 
each, some other excep- 
tional distribution found. 


(vi) The total number values 401 160. 


powers primes. 


9 


Beyond 401, 507 regular. 
limits the investigation not present sufficient data for 


But the 


243 and primes with for the unit digit 


and with for the unit digit, namely and 
289 the next number being 819 13. 
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Nine cases. 

Twenty-three cases. 

10. Eight cases, 57, 87, 177, 237, 247, 267, 327, 387. 

12. Three cases, 119 and 259, 329. 

13. One case, 399. 

16. Sixteen cases. 

17. Two cases, 89, 199. 

There then strong prima facie case favor regular classi 
fication the numerical distribution the digits various cases 
¢(q), but not sufficient number cases present investi- 
gated for complete and certain induction, which would moreover 
demand explanation the causes which lead the observed 
results. complete investigation would probably supply eight 
are probably susceptible subdivision, and under the case 

357 may the lowest case distinct division. 

The possibility occasional exceptions must frankly ad- 
mitted, any rate for the present. 


EXAMPLES. 


are 
containing all the digits except 
.049382716 

Therefore obviously occur times each and the other six 

digits times each. 

are .03, .06, .15, .24, .39, .48, .57, .69, .78, which 
every digit occurs twice. 

For ¢(q) n=2, the periods 
are .032258064516129 and 
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.967741935483870, which every digit occurs times, each 

The phenomena noted and illustrated the following para- 
graphs can doubtless fully classified and explained special- 
ists the theory numbers: 

(i) when prime its period divisible into sections, each 
which contains equal number digits—the number being 
greater than 1—the sum the sections arranged column 
ber digits each section, and the sum the numerators 
corresponding the periods which begin with the several sections 

for the period 31, and and written 

258 
064 
516 
129 999; 
80645 
16129 99999; 
while the five answering the sections digits 
are 16, 31, and those answering the sections 
digits are 25, 31. 

For the period which (for which figures see 
latter case the first half and the second half 
the period are complementary. This instance the simplest 
and most obvious case the sum sections period being 
and this case must occur, whether prime not, 
whenever complementary remainder occurs the division 
This particular case complementary halves period 
not brought under general theorem relating sections periods 
Prof. Glaisher. 

This property sections period containing equal number 
digits each depends upon the property the corresponding 


numerators, viz., that their sum equal multiple 
AMER. PHILOS. SOC. XL. 167. PRINTED FEB. 1902. 
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for obvious that the sum the equal the sum 
the whole periods which begin with the respective sections. 
for the period 774 193 518 387 

193 548 387 096 

.193 548 387 096 774 

387 096 774 193 

096 774 193 548 


1.998 998 998 998 

power prime, then the summation sections some instances 
gives results similar those obtained when prime. For in- 
stance, the period where the first half and 
the second half the period are complementary and .01 
99. other instances, however, variations occur, the gen- 
eral nature which understood from the inspection 


few examples. 

For the periods 21, viz., .047619 and .952380 =.095238), 
.047 619 666, 952 380 1332 333. The two sums 


vo 


they sometimes give for 117, 008 


e 


Corresponding numerators. 


For the period 49: .020408... 
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multiple the number digits the period factor 


For the period 221 17), 48, n=4 two 
pairs complementary periods). The period .076923. 
Sections digits. Corresponding remainders numerators. 


4... .076923 
Similarly— 
the 2d, 8th... 44th numerators are the form 
and the 3d, 9th... 45th +m13+ 100 
and the 4th, 10th...46th 
on. 

ters while the thirds and the 
numerators corresponding the thirds The sixths 
The other periods yield analogous results. Note 
that the form the first numerators, and that the 
minus sign only occurs for some values Analysis this kind 
can applied generally. 

The following partial exhibition the relations each other 
perhaps prove suggestive. There one period digits 
and one period digits 47, and two periods 138 digits 
(the halves being complementary 329. 


| 


2, 
3 


| 


CIRCULATING DECIMALS. 


explanation here proposed the following curious 
property periods for which prime and and 
also divisible that its universality not deduced 
assumed, 

m),and part the section from the 4th digit the 
mth last digit, and represent part the section 
from the first the 6th)digit, and represent 
middle portion the section from the zth digit the 


the four sections the period order. 


making two ranks 


digits, and add; then the sum will contain order 


q—1 


the digits the period. If, however, multiple 


~ 


digits. 


EXAMPLES. 


For 05889411 For 03448274137931 
23527647 58620689655172 


62068963793103 


For 016393442622950180327868852459 
819672131147540983606557377049 


836065573770491163934426229508 


this property not shared periods when does not 
altogether due the halves the periods being 
complementary. appears due the arrangement all the 
periods under one cycle digits. 
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noteworthy that the only completely cyclic number 


142857. 
For 142857 285714 


Hence, multiply 142857 any number, (where 
plier thus finding and prefix 142857 and then 
subtract 
Thus find 
20408 
20408122449 
Also, 2915446064142857 2915446064 
2915443148696793 


Stated Meeting, October 18, 1901. 


Vice-Président the Chair. 
Present, members. 


Mr. Thomas Willing Balch, elected member, was 
presented the Chair, and took his seat the Society. 

The list donations the Library was laid the table 
and thanks were ordered returned for them. 

With reference one the donations, Dr. Hays called 
attention statement contained Mr. William Eleroy 
Curtis’s True Thomas Jefferson, just published, that this Soci- 
ety possessed Jefferson’s original the Declaration 
Independence, with all the corrections. thought 
important that this statement should not remain uncorrected, 
might lead considerable disappointment. The copy 
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Jefferson’s handwriting possessed this Society one 
several made between the 4th and 10th July, 
1776, send friends, that they might compare the Declar- 
ation originally framed and reported the Committee 
with the document amended and passed the Congress, 
and judge whether better worse for the critics,’’ 
expressed his letter July 1776, sending the copy 
question Richard Henry Lee, from whose grandson this 
Society received it. history Dr. Hays this copy 
printed Vol. xxxvii the Society’s Proceedings. 
The meeting was adjourned the presiding officer. 


Stated Meeting, November 1901. 
Vice-President BARKER the Chair. 
Present, members. 


Dr. Mazyck Ravenel, newly elected member, was pre- 
sented the Chair, and took his seat the Society. 

letter was read from the Société Nationale des Sciences 
Naturelles Mathématiques Cherbourg, announcing that 
would celebrate its fiftieth anniversary December 30, 
1901, and the Secretaries were instructed send congratu- 
latory address the Society. 

The list donations the Library were laid the table, 
and thanks were ordered for them. 

Mr. James Douglas presented Record Borings the 
Sulphur Spring Valley, Arizona, and Agricultural Experi- 
ments the Same 

Piof. George Barker, delegate the 200th anniversary 
celebration Yale University, presented report with 
medal struck honor the anniversary. 

Prof. Albert Smyth, delegate the 450th anniversary 
celebration the University Glasgow, presented report. 

The meeting was adjourned the presiding officer. 
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RECORD BORINGS THE SULPHUR SPRING VAL- 
LEY, ARIZONA, AND AGRICULTURAL EXPERI- 
MENTS THE SAME LOCALITY. 


JAMES DOUGLAS. 
(Read November 1901.) 


The Copper Queen Consolidated Mining Company has since 
1880 worked extensive copper deposits what are probably car- 
boniferous limestones, lying the eastern flank the Mule Pass 
Mountains, Cochise county, Arizona, within few miles the 
Mexican boundary and 5700 feet above the sea. The geology 
the region east the Mule Pass Mountains renders probable that 
there are Jura-Triassic strata lying unconformably over the carbon- 
iferous limestones, and that within the Jura-Triassic there may occur 
coal. Where coal occurs Northern Sonora, the south the 
great Sulphur Spring Valley, and Arizona, the north that 
valley, the beds are shattered intrusive rocks detract 
largely from their commercial value. But beneath the broad Sul- 
phur Spring Valley considered possible that there might 
undisturbed coal beds sufficient extent warrant their exploita- 
tion. With the object determining this, the Copper Queen 
Company drove diamond drill hole the trough the valley. 
The attempt was abandoned before solid rock was reached. The 
drill penetrated the alluvium, shown the following 
record borings, for 765 feet without reaching solid rock. The 
record interesting showing the extent erosion and the 
depth which the valleys are filled detritus the arid 

the same time, the Copper Queen Company, being anxious 
develop every possible industry connection with their mines, 
and feeder their railroad, instituted some systematic agricul- 
tural experiments tract land lying the trough the same 
Sulphur Spring Valley. The valley extends general north-and- 
south direction for about one hundred and twenty miles, and, with 
very gradually sloping sides, has average width about twenty 
miles. surrounded the north, east and west high arid 
mountain ranges, which the average annual rainfall ten inches. 
While certain this moisture escapes evaporation, 
the larger portion sinks through the porous soils and collects 


. 
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162 


subterranean reservoir the valley, which has very 
gentle fall the south, and therefore discharges some its water 
contents, the subterranean stream the Agua 


Prieta, into the headwaters the Yaqui river. 
The water abundance struck from nine 
the trough the valley; and experiments ex- 
tending over three years showed that ten acres 
fruit trees can irrigated twenty-foot wind- 
mills, provided adequate reservoirs are provided. 
If, therefore, valuable product, such fine 
fruits, could raised under the climatic condi- 
tions prevailing, the question power for arti- 
ficial irrigation may regarded solved. The 
attempt, however, cultivate semi-tropical fruits 


failed, principally through the extraordinary vari- 
ations temperature. 
During the term the experiment ther- 
mometrical record was kept the ranch, which 
printed below parallel columns with record 


for the same period kept Bisbee. This mining 


CLAY. 


town situated ravine the Mule Pass 
Mountains, which flank the Sulphur Spring Valley 


the west, 1200 feet above the level the val- 


ley, but where, despite the higher altitude, the 
diurnal variations the annual experiments are 
less than the valley itself. These great sandy 
valleys the Southwest, covered best witha 
scanty growth mesquite, and during the greater 
part the year scorched grass, permit such 
rapid radiation through the cloudless heavens, 
that the burning heat the day falls, immediately 
the sun sets, temperature which sensibly 
chilling, and which therefore has 
detrimental influence delicate vegetation. 
Were these vast valleys simultaneously cultivated 
and clothed with verdure, this climatic obstacle 
SECTION — DIAMOND 
PHUK SPRING VALLEY, 
ARIZONA. the Salt River Valley, where area large 
enough extent under cultivation almost relieve the rancher 
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from the risk spring frosts. the fruit culture 
made the extreme cold occasionally registered January did not 
seem injure even such delicate trees the almond, due doubtless 
the absolute aridity the soil and the air. But the trees broke 
into bloom February, and the fruit was fully formed when April 
frosts destroyed year after year. terrific midday heat 
summer days would also cause plant apparently healthy the 
morning wither and die before evening, although the root was 
thoroughly irrigated. 

The result our experiments led believe that these broad 
valleys, which originate Southern New Mexico and Arizona and 
stretch into Northern Mexico, though arid the surface, have 
comparatively subterranean water supply sufficient 
irrigate their very large areas very rich land that the winds 
are sufficiently strong and constant raise the water the surface, 
through the agency windmills, for the irrigation fruit trees 
farms large enough occupy the energies single ranchers that 
the climatic conditions are the principal hindrances the success 
that branch agriculture but that efforts were 
made cultivate very large tracts, these climatic conditions would 
modified render the cultivation these vast tracts possi- 
ble and profitable. 
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AND MINIMUM TEMPERATURES, 


taken the Sulphur Spring Valley, 4500 feet above sea level, 
and Bisbee, 5700 feet above sea level, both localities being 
the same latitude and twenty miles apart. 


TEMPERATURE SULPHUR SPRING 
TEMPERATURE BISBEE. 


VALLEY. 
Average. Average. 
1891 Max, Min. Max. Min. Min. Max. Min. 
March 72.9 63. 39.5 76. 25. 
April 83.4 36.2 98. 24. 72.9 46.1 83. 36. 
May 88.7 43-2 96. 34. 77-4 52.6 84. 
June 98.7 51.8 40. 85.9 60.4 96. 48. 
July 103.1 107. 55- 68.3 98. 62. 
Aug. 94.3 61. 105. 56. 83. 68.4 97. 60. 
Sept. 52.6 38. 84.2 60.3 50. 
Oct. 84.5 41.4 30. 79.6 49.6 42. 
Nov. 72.3 29.4 83. 44-7 34. 
Dec. 57.2 15.4 74. 54.6 31.6 
1892 
61.4 21.6 74- 58.5 34-7 20. 
Feb. 65.8 29.7 80. 56.7 36.2 
March 68.8 30.6 87. 20, 62.3 40.4 32. 
April 78. 33-4 71.5 48.2 84. 32. 
May 88. 97. 78.3 53- 92. 40. 
June 96.5 29. 88.8 61.2 
July 60.6 50. 89.5 67.4 96. 62. 
Aug. 85.8 64.3 96. 58. 
Sept. 91.3 46.5 99. 34. 86.2 61.9 94. 56. 
Oct. 80.7 36. 22. 72.3 86. 30. 
Nov. 69. 78. 24. 66.5 42.5 75- 36. 
Dec. 58.1 20.9 56.1 36.9 72. 


DIURNAL VARIATION. 


Average diurnal maximum 92.6 Average diurnal maximum 85.8 


faye 1 
| 
- 
x 


MINUTES. 
Stated Meeting, November 15, 1901. 


Vice-President SELLERS the Chair. 
Present, members. 


Dr. Simon Flexner, newly elected member, was presented 
the Chair, and took his seat the Society. 

letter was read from the Secretary the Délégation 
pour d’une Langue Auxiliaire 
inviting the Society participate its work and appoint 
collaborator. 

list donations the Library was laid the table, 
and thanks were ordered for them. 

Prof. George Barker made some remarks The 
Monatomic Gases the Atmosphere,’’ and exhibited tubes 
Neon, Krypton and Xenon, prepared Prof. Dewar, 
the Royal Institution. 

The meeting was adjourned the presiding officer. 


Stated Meeting, December 1901. 
Vice-President BARKER the Chair. 
Present, members. 


The Librarian laid upon the table the list donations 
the Library and thanks were ordered therefor. 

Dr. George Barker read memoir the late Prof. 
Genth. 

The death the following members was announced 

Dr. John Curwen, Warren, Pa., July 1901. 

Dr. Norris, Philadelphia, November 18, 1901. 

Mr. Thomas Meehan, Philadelphia, November 19, 
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Mr. Percival Lowell, Flagstaff, Arizona, read paper 
the Supposed Signals from Mars Decem- 
ber and 1900.” 

The following annual reports were read 

The report the 

The report the Curators. 

The report the Hall Committee. 

The report the Publicatioh Committee. 

The report the Library Committee. 

The meeting was adjourned the presiding Officer. 


EXPLANATION THE SUPPOSED SIGNALS FROM 
MARS DECEMBER AND 1900. 


PERCIVAL LOWELL, 


(Read December 1901.) 


acertain morning December, 1900, paragraphs appeared 
the papers throughout the United States with the startling an- 
nouncement that Mars had been signaling the Earth the night 
before. Lights, was reported, had suddenly shone out upon the 
surface the planet, lasted for time and then vanished. What 
the signals meant was not forthcoming. Vividness headline 
made for meagreness news. 

Interest was not confined the United States. 
inquisitiveness was rife the Old World the New, and 
Europe was behind America the receipt the message only the 
time necessary for its transmittal. 

beyond the bounds where horizon itself disappears, still better 
one. But the broadening apt come not way expect, 
and prove the more broadening for that reason. hope, there- 
fore, not seriously lessen interest the phenomena saying 
that they were certainly not what they were popularly taken be, 
and were with equal certainty much which was not supposed and 
quite interesting. 

The innocent cause the misrepresentation was dispatch sent 
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from Flagstaff the writer and communicated him through the 
usual channels the astronomical world. The signaling part 
was tale added journalistic ingenuity the time that profes- 
sion became possessed the subject. The original dispatch read 


observed last night over Icarium Mare, lasting seventy minutes.” 
(Signed) 


Projections the case one heavenly body, the Moon, are not 
unfamiliar objects. almost any night when that body shows 
terminator, that sunset sunrise edge, keen eye can detect 
one more them along without telescopic aid. With Mars 
the phenomenon much less common and, though many such 
projections have the last few years been seen upon the planet, the 
sight one some rarity. 

case the Moon possible find out the cause 
the projections. magnification through telescope the little knob 
that breaks the otherwise uniform boundary light and shade 
seen resolve itself into the tip mountain peak the summit 
crater wall, which catches the light while the lower ground 
its foot plunged shadow, and seems project beyond the 
rest the disk. With Mars such forthright determination 
the problem possible. For magnification can apply 
potent enough disclose itself the character the country. 
are, therefore, obliged reason upon what see. 

Taking lunar analogies for guide, was generally inferred that 
the martian projections too were due mountain peaks. From 
which course followed, one may say preceded, that there 
were mountains Mars. But the Flagstaff observations 1894 
showed that, general principles, this was very improbable. The 
study the surface markings led the writer general theory 
about the character the planet, which mountains not only found 
place but which they were decidedly opposed. the same 
time that the theory suggested itself, but independent it, Mr. 
Douglass observed several projections, and conceived and published 
another for them, and this one proved consonant with 
what the theory demanded, wit: that, instead being due 
mountains upon the planet’s surface, they were due clouds floating 
the planet’s air. showed that the observations were thus 
much better explained fact, that his observations could hardly 
accounted for with probability the mountain hypothesis all 
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The opposition 1894 was very prolific projections, over 
four hundred being seen Flagstaff the course nine months. 
The next opposition was not while that which has just 
passed, that only two were detected. was these two 
which gave rise the notion signals from the planet. 

Now the variability the number seen different oppositions 
should have materially shaken faith the mountain explanation. 
Mountains are permanent affairs, and they high enough 
catch the light and show protuberances one time they should 
the like another. change the inclination the disk 
would not materially alter their visibility. But one the 
humorous anomalies about human nature that general reasoning 
affects minds little when applied unfamiliar matters, while 
familiar ones the guiding principle life. 

Argument from the two projections the last opposition is, 
the other hand, Although they were but two 
number, testimony the case very much the point. Indeed, 
their isolated character helps make their cogency the clearer. 

December 16h. 15m. T., Mr. Douglass suddenly 
noticed projection the terminator the planet, little the 
north the Sinus. The phase loss the time was 
continued watch the projection increased. The distance 
its tip from the edge the terminator passed successively 
the values 34, and 1¥% thread the thread used 
being the stationary spider’s thread the micrometer. Meanwhile 
was busy taking the position angle the tangent the termi- 
nator, the point directly under it, intervals few minutes. 
His observations, recorded detail the observing book, are 
follows 


1900. 
Dec. 16h. Projection over Sinus P.A. tang. terminator 
22m. Projection continues (sketch). Height Th. 
24m. terminator tang. 
PA. tang. 182°.4. 
39m. 
P.A. 
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Dec. 16h, Rather bright terminator near north cap P.A. 
44m. Projection terminator otherwise regular. 
46m. 183°.8. 
(After spell seeing projection then this form: 
(sketch). Height 
55m. Projection there; flatter 
59m. Projection there; 
6m. Projection there (after spell bad seeing) (sketch) possible 
separation. Th. 
P.A. 
Think projection very small; times thought gone. 
Now Th. (sketch). 
22m. Projection certainly there; get this form: (sketch) Sinus 
Sibeeus? Very low, say Th. 
30m. Think the projection has gone else very slight; 
Projection undoubtedly gone. 


the next night found the terminator perfectly regular 
until 44m. T., when recorded: Terminator regular, 
but suspicious white Icarium Mare. Icarium Mare name 
given the dark marking running from the forks the Sabzeus 
Sinus the Hammonis Cornu, and formerly included under the 
general designation the Sinus. Four minutes later 
noted: Projection just started Icarium Mare. There then 
followed almost exact repetition the previous night’s expe- 
riences, will seen from the transcript the observations. 


RECORD DECEMBER 1900. 


Dec. 15h. Terminator regular, but suspicious white Icarium 
Mare. 
48m. Projection just started Icarium Mare. 
All, far, was with eyepiece 
now put ep. 
58m. more conspicuous. Ht. Th. 
P.A. 184°.8. 
16h. Projection. Ht. Th. shows more easily this ep. than .89. 
16m. Projection seeing good for limb and termi- 
nator. 


PROC. PHILOS. soc, 167. PRINTED FEB. 10, 1902. 
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The projection looks separated from term.; seeing not good 
erough assume this (sketch). 

25m. Projection looks separated good seeing. Ht. Th., 
and half this separated (sketch). 

34m. Projection P.A. inch; seeing poor. 

44m. Projection probably there 
P.A. and this form (sketch) and faint; seeing 
constantly too poor judge well. 

47m. Projection; think there described. The terminator 
has been otherwise regular all observations. 

50m. Seeing 1-2. Think projection there, low and faint, and 

also whitish region adjoining disk. 


Dec. 16h. 


reducing and comparing the observations the two nights, 
appears once that they not refer the same point points 
upon the planet. the first night, the time the appearance 
the projection, the longitude the centre the disk was 26°, 
the time its disappearance 44°, while the next evening the 
longitudes were respectively 10° and 25°. Not only were the two 
positions not the same, but they were separated from one another 
least sixteen degrees longitude. 

looking the records the first night, appears that the 
planet, previous the detection the projection, was under con- 
tinuous observation from 14h. 15h. 45m. T., from 
the time the longitude the centre was 355° the time was 18° 
During this interval there are two specific records that the terminator 
was free from irregularity, one 31m., the other 14h. 
and from the nature the observations presumable that any 
projection occurring the interval would not have escaped notice. 
may then fairly infer that the projection seen December 
did not exist that position December 

11. December observations ceased 16h. 50m., but the 
12th the month the terminator was carefully scrutinized from 
longitude centre 298° longitude centre 13° intervals, such that 
projection the duration those the 7th and 8th could have 
passed without being seen. irregularity was detected. The 
projection December therefore, did not exist 
the 

12. Furthermore, when the rotations the planet and the Earth 
brought the two bodies again into corresponding positions corre- 
sponding hours January 12, the terminator was scanned Mr. 
Douglass from 13h. 48m. 15h. 35m., from longitude centre 15° 
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longitude centre 41°, without revealing any irregularity. The 
phase loss was then 27°, against 36° December. that nine 
degrees should deducted from these figures make them com- 
parable. thus appears that this date both projections should 
have been visible, one after the other, had they still existed. Neither 
was seen. Nor was any projection seen any other time during 
the opposition. Permanences like mountains, therefore, could not 
have caused them without doing violence the observations. 

From the impermanency place the projections clear 
that they could not have been fixed the planet’s surface—that is, 
they could not have been mountains. are left, therefore, with 
the alternative that they were something floating the planet’s 
air capable reflecting light, other words clouds. Secondly, 
from the similarity their appearances, infer that they were 
the same clouds which had shifted their position during the twenty- 
four hours that elapsed between their apparitions. may, 
course, have been wholly distinct condensations vapor which 
happened agree behavior. The probability this shall 
now investigate considering the phenomena more detail. 

13. necessary begin determining their height, for 
will found that this height enters function into the equations 

the perpendicular distance the tip the projection from 
the terminator 

the axis rotation 

phase latitude, that the latitude reckoned from the 
phase equator 

the radius the planet miles 

angle subtended the centre the disk between the 
tip the projection and the point the terminator at-the same 
phase latitude, 
shall have 


and height will 


Performing the numerical operations, find for the height 
December 


miles, 
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and December 
miles. 


14. For the calculation position proceed ‘as follows 


Let angle which the line from the centre the phase ellipse 
the point upon the terminator perpendicularly under the projec- 
tion makes with the minor axis that ellipse. Let distance 
from the centre the disk this point. The minor axis has for 
value cos the major axis being property the ellipse 
have 
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from which find find have from the equation the 
ellipse 


from which, knowing the value follows. 

The distance from the centre the tip the projection may 
now got solving the plane triangle whose sides are and 
For given, now known and the angle included between 
them 180° where 


and this also known. 

would give the projected place upon the visible disk the 
tip the projection, the projection were the surface the 
planetary sphere. reality raised above it, must apply 
depending upon the height the projection. 
for this reason that the height must first have been found. Perhaps 
the neatest way the one adopted Mr. Manson, who performed 
the numerical computations, that simple projection, which gives 


Knowing and also the angle the plane triangle opposite the 
side which may call have triangle for the 
determination the latitude and longitude the point the 
sphere directly under the projection. this triangle know the 
side whose value angular measure the side 
which the angle between the pole the planet and the centre 
the disk and the angle between the two, which 


where and have the meanings Crommelin’s ephemeris for 


the planet. 
then have the latitude, from 


and the longitude, from 


sin 
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The results are 
PROJECTION DECEMBER 


TABLE 
thread 


and for 
PROJECTION DECEMBER 1900. 


TABLE II. 
Date. Lat. Long. 


The numerical value was got follows: Mr. Douglass’ 
micrometric measures the spider’s thread were obtained 
moving the movable thread from contact the one side the 
stationary thread contact the other. This gave for 


the width thread. 

the estimating the distance the thread was placed against 
the background the disk. Asa measure width was there- 
fore its true width less the irradiation into from both sides. The 
value this irradiation was determined the following device 
which occurred me, and which accurately made should give 
the irradiation absolutely. From the point contact the thread 
moved till the bright background seems equal the width the 
thread. then have the following equation, which 

moved from contact one apparent thread apart. 


the 
a—b 
proved 
whence the effective width the thread was 
The P.A.’s used were got either directly plotting all the 
P.A.’s taken and then drawing the centre gravity line between 
them. 
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16. The first thing that appears from the tables that the observa- 
tions cannot satisfied the supposition one cloud alone 
either day. necessary suppose two each occasion, high 
cloud followed much lower one. The height the lower 
cloud was about three four miles, and lay the west and 
north the main one. 

The eastward end the main cloud December was lati- 
tude 4°.7, longitude 333° its westward end latitude 3°.6, longi- 
tude 339°. that the cloud either stretched this distance 
moved over the interval. From the great speed required 
unlikely that the cloud actually travelled this distance this time. 
translation took place all, was probably the translation 
propagation. But, from the phenomena the next night, would 
seem more likely that the cloud really stretched over 6°, 220 
miles. Its breadth was thread which forty-five 
miles. 

The dimensions the subsidiary cloud, subsidiary portion 
the main cloud, are much more conjectural. would seem have 
been about the same extent the main body. 

December the main cloud was slightly less long but broader 
than had been the preceding night the subsidiary patch was 
not much changed. But both clouds had the interval drifted 
17° the eastward and north. Whether, therefore, 
the clouds were being propagated not west-by-north direc- 
tion each night, would seem that either they the stratum 
air which generated them was drifting east north the rate 
17° twenty-three and half hours, the rate twenty- 
seven miles hour. 

17. Looking back now, with this motion mind, the records 
the 12th December, find that the place the clouds should 
have occupied that date (longitude centre 302°—317°), the 
same translation had been kept up, was under careful observation 
for such phenomena and nothing whatever was seen. Indeed, 
comprehensive extent were the observations, that any less speed 
translation should also have caused the clouds fall within the 
limits inspection, and even somewhat greater speed should 
have done too. 

the 13th the place they should have reached was scrutinized. 
The observations covered from longitude centre 280° 208°. 
Nothing showed. The same was done the longitude 
centre 
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may conclude, think, that the cloud formation had dissi- 
pated some time between the 8th and the 

18. The season the martian year which these clouds occur- 
red interest. December 1901, was April the 
northern hemisphere Mars. The sun had gone north the 
equator and was then overhead the fourteenth parallel latitude. 
The heat equator was little behind it. Apparently then current 
bearing the clouds was setting toward the heat equator from within 
the tropics the south, where the season corresponded the end 
October. This current was deflected some eighty degrees 
the east, and became east-by-north wind. 

19. Its origin may have been local. little the south where 
the cloud first appeared lies the long east-and-west stretch the 
Sabzeus Sinus Icarium Mare. form the cloud was 
the same general shape—a cloud stretching east and west five 
times far did north and south. The Icarium Mare 
undoubtedly great tract vegetation, where moisture would 
held and whence could accordingly given off. Arising there, 
either from seasonal temporal cause, the vapor would gather into 
cloud and proceed float away over the desert regions the 
north. this, then, what happened the case before us, 
may conceive the cloud having been generated the 6th 
December over the Icarium Mare, rising height thirteen 
miles, and then traveling east north about twenty-seven miles 
hour off into the desert Aeria, there dissipate after 
existence three four days. That was phenomenon 
capricious not regular production shown its not having 
been repeated—that is, partook the subtle unpredicability 


cloud. 


Stated Meetiny, December 20, 1901. 
Vice-President SELLERS the Chair. 
Present, members. 


Mr. Stuart Patterson read memoir the late Hon. 
Frederick Fraley, LL.D., President the Society. 


The meeting was adjourned the presiding officer. 
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OBITUARY NOTICES MEMBERS DECEASED. 


FREDERICK FRALEY, LL.D., 


PRESIDENT THE SOCIETY. 
(Read December 20, 1901.) 


Frederick Fraley, the fifteenth President the American Philo- 
sophical Society, died the 23d day September, rgor, the 
ninety-eighth year his age. had been active member 
the Society for more than fifty-nine years. After long service 
Secretary and Vice-President, he, January, 1880, re- 
ceived the merited honor election the Presidency, and for 
more than twenty-one years administered that office great 
distinction, performed every duty, with fidelity and ability. 

brought the discharge his many duties wide acquaint- 
ance with books, with men, and with affairs. 

was always, and the very end, omnivorous 
reader. paraphrase famous saying, nothing was too great for 
his care and nothing too trivial for his attention. mastered the 
political, the economic, and the industrial history his country. 
made himself profoundly learned everything that could 
possibly have relation the national finances, and became 
reservoir accurate and thorough information the loans and 
the currency the United States. kept himself touch with 
the scientific progress the nineteenth century. read not only 
many the best books his time, but also from time time 
found, many other men have found, mental rest and recreation 
works fiction, old and new. And with all, never failed 
hear the news the day and feel and express lively interest 
everything real importance that went the world. 

Mr. Fraley was member the Committee Arrangements for 
the Society’s Centennial Celebration 1843. 19th October, 
1877, read before the Society brief but comprehensive and 
sympathetic biographical notice his brother-in-law, John 
Cresson. 15th March, 1880, presided upon the occasion 
the Centennial Anniversary the Incorporation the Society, 
and then delivered address, which fittingly described 
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the services the Society which had been severally performed 
each his fourteen predecessors the Presidency, with all 
whom, excepting the first three, had been personally acquainted, 
and with the last six whom had been upon terms intimate 
friendship. November, 1882, contributed the Society’s 
PROCEEDINGS minute upon the Bi-Centennial Celebration that 
year. November, 1889, presided over the Society’s 
commemoration the Centennial Anniversary the occupation 
its present hall, and delivered instructive address, which 
briefly commented upon the most important points the history 
the Society. April, 1890, the occasion the Cen- 
tennial Anniversary the death Benjamin Franklin, eulo- 
gized the illustrious founder the Society. 23d May, 1893, 
the one hundred and fiftieth Anniversary the Founding the 
Society, Mr. Fraley presided and delivered graceful speeches wel- 
coming the guests the Society. 

Mr. Fraley attended the meetings the Society with, said, 
until, his later years, physical infirmi- 
ties deprived him that pleasure. had, from the time his 
admittance the Society, pride its history and achievements, 
full appreciation its lofty purposes, and confident hope that 
with energy the work that demanded the present time 
and use the means and the influence that has, and the power that 
ought exercise, the community for the promoting every- 
thing connected with usefulness man—everything that will tend 
improve his moral and intellectual character, and everything 
that will enable him rise with higher appreciation what 

Mr. Fraley said, his address 1889, have had any 
useful career life, owe much what have learned the 
Franklin Institute and the American Philosophical 
his earlier years his participation the proceedings the 
Franklin Institute gave him love study and interest the 
scientific and industrial progress the world. the years his 
maturity his mind broadened his association with the men 
who then constituted the membership this Society, and with 
them learned love truth for truth’s 

Mr. Fraley was for eighty years active man business. 
After preliminary training store, was for fourteen years 
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partner mercantile firm. was for seven years the Secretary 
the American Fire Insurance Company. was for twenty- 
three years the President the Schuylkill Navigation Company, 
which during that period operated its canals successfully could 
the face active and increasing railroad competition. 
was, during the years preparation, the brief six months exhi- 
bition, and the subsequent years liquidation, the Treasurer the 
Centennial Board Finance, and such was the custodian 
and disburser the many millions dollars which were received 
and expended the successful conduct the great Exhibition 
1876. For the last twenty-three years his life was the Presi- 
dent the Western Saving Fund Society, and during the years 
his wise administration the deposits that Society grew from less 
than three millions dollars almost sixteen millions dollars 
and its assets increased larger proportion. 

Mr. Fraley possessed high degree the qualifications that are 
desirable the official head corporation that has charged 
itself with the duty keeping safely the moneys its depositors, 
and which does not have shareholders for whom dividends are 
made. had ever-present conscientious sense duty 
those whom the corporation stands fiduciary relation. 
had that conservative temperament which indisposed him risk 
anything doubtful investment, however tenipting its 
profits. While during his later years may sometimes have 
seemed too cautious, was, error, certainly error 
upon the right side. knew thoroughly the history and the 
principles the science finance. could weigh with dis- 
criminating judgment the reasons for against any particular course 
action. could say No,’’ pleasantly Down 
the last day his active business life, and that was recently 
the tenth day the May preceding his death, could not only, 
usual with very old people, remember the events long ago, 
but could report accurately and detail discussions and con- 
clusions recent days. was especially remarkable diffi- 
cult exercise memory, that was accustomed calculate 
mental arithmetic the annual yield investment bought 
premium and with postponed maturity. For the accomplishment 
that result men less mathematical turn mind, and with 
weaker memory, habitually use printed tables prepared for that pur- 
pose. Mr. Fraley had early life formed the habit precise and 
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accurate statement, and never, the knowledge those who were 
closely associated with him, made mistake mentioning name 
figure. This too must said: Mr. Fraley was his subordi- 
nates the most delightful chiefs. was uniformly courteous 
and considerate under circumstances pleasant trying, and was 
always anxious give any one who served under his command 
more than full credit for whatever was done. 

But neither the daily work business, nor the delights liter- 
ature, nor active participation the duties and the pleasures 
this Society could sufficiently absorb Mr. Fraley’s energies. 
1824 Mr. Fraley was one the founders the Franklin Institute, 
and for seventy-seven years was active member 
Society world-wide reputation distinguished achievements, 
whose doors have been always open receive students science 
and the useful arts. 1853 Mr. Fraley took his seat Trustee 
the University Pennsylvania, and during his forty-eight years 
service that great institution learning has, reason the 
earnest efforts its successive Provosts, Trustees, and instructors, the 
loyal support its Alumni, and the generous gifts money the 
broad-minded men and women who have written their names upon 
the roll the benefactors the University, become the centre 
the intellectual life Philadelphia and one the foremost colleges 
the country. 

Dr. William Pepper, whom this Society and the University 
owe debts which never can paid, said Mr. Fraley, that during 
more than forty years had been prominently engaged all 
the efforts which had brought the University the prosperous and 
powerful position she now commands. enjoyed rare degree 
the love and confidence Trustees and Faculties, and language 
could convey adequate sense the value his benignant influ- 
ence, his universal charity, his wise counsels, and his con- 
stant loyal co-operation. confident the University never had 
truer friend, nor more faithful and unselfish servant.’’ 

Mr. Fraley was 1833 founder, and for sixty-eight 
member, for sixty-seven years Director, and for fourteen years the 
President the Philadelphia Board Trade, which, under his 
leadership, has devoted itself the improvement facilities for 
transportation land and water, the increase commerce, 
the growth manufactures, the maintenance solid financial 
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had strong sense public, well private, duty, and 
had sympathy with that spirit destructive criticism which 
contents itself with deploring the existence evils which does 


not try mend. 


held public office, and achieved results State and muni- 
cipal politics, without sacrifice independence loss self- 
respect. 1839 was member the National Convention 
the Whig Party, which nominated William Henry Harrison for 
election President the United States. From 1834 1837 
sat the Common Council the old City Philadelphia. 
From 1837 1840 served with credit the Senate Harris- 
burg. 1834 successfully accomplished, against the opposition 
the most respectable conservatism the leading citizens that 
day, the introduction street and house lighting gas, and his 


system, and, Mr. Fraley’s words, ‘‘the development those 
impersonal interests that make the prosperity great 

Upon the formation, 1868, the National Board Trade 
federation all the commercial organizations the country, 
Mr. Fraley was chosen its President, and for thirty-three years 
was successively re-elected that high office the unanimous 
action delegates coming from every part the country, and 
bound him tie other than just appreciation his char- 
acter, ability, and impartiality. 

all the many bodies, corporate voluntary, public, busi- 
ness, social, over which Mr. Fraley presided, whose delib- 
erations actively participated, for many years and the end, 
was forceful leader, for always had clear and decided views 
upon all questions which came considered, had the courage 
and the ability give those views adequate expression, and 
had the tact and equability temper which enabled him not only 
persuade but also convince. 

was exceptionally well-qualified presiding officer. had 
thorough knowledge parliamentary law and practice and 
unusual readiness the application his knowledge. was 
instinctively fair-minded, and, therefore, was always impartial. 
had unrivaled facility felicitous expression, and, those 
who could appreciate him, was intellectual pleasure listen 
the graceful speeches which was, from time time, accus- 
tomed address the Societies and Boards over which pre- 
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was the financial plan which made possible that time the con- 
struction and operation the municipal gas works. 1853, 1854 
and 1855 actively participated the popular efforts secure 
the consolidation the city, and his the plan municipal 
financing and accounting which now force, unchanged 
later legislation, and largely effective to-day the high credit 
the city loans. 

His was the plan under which Girard College was successfully 
administered school for orphans before the organization the 
Board City Trusts. 

When 1861 the existence the Government the United 
States and the permanency free institutions were threatened 
armed insurrection, Mr. Fraley saw clearly the duty the 
citizen, and voiced the sentiments that loyalty which put 
country above party words which are worthy lasting record. 
30th November, 1861, published letter, which said: 

have both publicly and privately expressed the following 
opinions hitherto, and have far seen cause for changing them. 

the duty every one, with head, heart, hand 
and purse, aid the general Government putting down the 
rebellion, and reducing obedience the Constitution and 
laws the United States those who are arms against the sov- 
ereign authority the Union. aid cordially given, 
with proper confidence that those who have been entrusted the 
American people with the responsibilities power will honestly 
and faithfully execute the high trusts committed them. 

Second—That are not engaged war for the prevalence 
any peculiar set political opinions, but one which deter- 
mine its results whether have National Government, bind- 
ing absolute, supreme and complete sovereignty over individuals 
and States for every object defined the Constitution the 
United States, whether the nation broken every 
accidental majority that may place State Legislatures the power 
traitors fanatics. 

having the Constitution and various com- 
promise laws given the institution slavery every protection 
hitherto which could legitimately claim, and having failed thereby 
avoid appeal power outside the Constitution (the 
appeal arms made the traitors the South), now our 
duty deal with the slave question that shall longer 
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jeopard the peace, happiness and prosperity the people the 
United States, and that the thoughts every patriot should 
turned measures for the gradual abolition slavery, compo- 
sitions with loyal citizens the South for the freedom all 
persons born after certain day, and the speedier method 
immediate freedom, with properly guarded and limited political 
and social rights, for the slaves all who may continue treason 
and 

Those who were living that time and who .remember the 
conflict opinion Philadelphia between the supporters and the 
opponents the Government, and the strong personal and social 
influences which were arrayed this city against vigorous prose- 
cution the war, will fully appreciate the force Mr. Fraley’s 
frank declaration and will regard both patriotic and states- 
manlike. 

but right add this connection that one more fully 
than Mr. Fraley rejoiced later years that the wounds war had 
been healed and that North and South were united under one flag 
the full enjoyment common prosperity. 

Animated the sentiments which had given such clear 
expression, Mr. Fraley private citizen loyally supported the 
Government all its efforts raise men and secure money for the 
suppression the insurrection, and his only regret was that his 
years forbade him serve soldier the field. furtherance 
his patriotic purposes became one the founders the 
Union League, and labored earnestly for the success the Sani- 
tary Commission Fair 1864. 

long the relative rates and costs production gold and 
silver preserved approximate stability the market prices the 
metals Mr. Fraley, scientific bimetallist, advocated the double 
alternating standard but when the conditions changed, 
one more clearly than saw that admit silver free coin- 
age would result silver monometallism, and would inevitably 
followed national repudiation and individual bankruptcies. He, 
therefore, vigorously opposed the silver legislation 1878 and 
1890, and appeared representative the Philadel- 
phia Board Trade before the Coinage Committee the House 
Representatives and, the report the Board Trade for that 
year states, going over the history the coinage laws the 
United States, from the beginning the nation down that 
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time, and giving clear exposition the laws trade relation 
the action and influences the coinage the precious metals 
under the different ratios silver gold, argued that inevi- 
table danger and disaster would ensue should the bill pass author- 
izing the free and unlimited coinage the silver the whole 
world the artificial standard contemplated.’’ The result was 
that ‘‘the Coinage Committee, February 2oth, reported the 
Free Coinage bill the House with adverse 

One Mr. Fraley’s audience upon that occasion, Mr. William 
McKean, for many years the honored Editor-in-Chief the 
Philadelphia Ledger, and reason his knowledge the 
financial history the country and his trained intelligence most 
competent critic such performance, has recently said Mr. 
Fraley’s speech that covered the whole history the silver coin- 
age from the beginning the Government the date its de- 
livery, that omitted nothing historically inferentially which 
could elucidate the subject, and that spoken was man 
then eighty-seven years age, without reference paper 
note, and compressed and clear, was, its character and its 
effect upon its hearers, nothing less than marvelous. 

the memorable national campaign 1896 Mr. Fraley assisted 
his wise counsel the educational and other efforts the 
Sound Money League Pennsylvania. 

Mr. Fraley had throughout his life exceptional facility 
attracting and attaching friends himself. mention all 
those with whom during his life was terms intimate friend- 
ship would give the names not only the best citizens 
Philadelphia, but also the names many distinguished men from 
every part our country for the last seventy years. drew all 
these men himself his kindness heart, his unfailing cour- 
tesy, his sincerity, his wide and varied information and his keen 
sense humor. 

deeply regretted that never committed writing 
the reminiscences men and affairs with which was accus- 
tomed interest those who were fortunate enough admitted 
into intimate intercourse with him. 

Mr. Fraley never undervalued the uses the advantages 
wealth, yet did not care for wealth for its own sake, and 
thought that there were other things life better worth having, 
such the truth, the steadfastness, the unselfishness, the charity 
and the peace conscience that the making and accompany 
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fine character, and, having these better things, had cause 
envy people who have wealth and nothing more. 

the later years his life Mr. Fraley had endure the physi- 
cal infirmities old age diminished powers locomotion and 
defective eyesight, amounting almost blindness. bore his 
trials patiently and bravely, and was spared the more distressing 
infirmities old age, for retained his clearness mind the 
last hour his conscious existence. 

not surprising that Mr. Fraley should have lived years far 
beyond the period the life most men, for inherited from 
his sturdy ancestry vigorous constitution, led regular and 
temperate life, without excesses and without undue restraint upon 
enjoyment, never gave way anger vain repinings, and 
was uniformly cheerful and hopeful. 

Mr. Fraley was born the last year President Jefferson’s first 
administration and died after President Roosevelt had succeeded 
office. During his lifetime the railway, the steamship, the tele- 
graph, and the telephone have revolutionized civilized existence 
villages have grown great cities; our country has survived 
the shock foreign and civil war; its States, which had been 
separated distance and time, and which had been united 
only name, have been welded into nation which to-day one 
the great empires the world. other countries ruler after 
ruler has ascended the throne and has his turn passed away 
frontiers kingdoms have been obliterated and new frontiers 
created and the map Europe, Asia, and Africa has been 
changed again and again. 

have lived through the period when these momentous events 
were happening, and after ninety-seven years have died the 
unimpaired enjoyment his mental faculties, would have made 
any man remarkable but Frederick Fraley, was known the 
men who were closest him, was remarkable not only because 
his long life and not only because the century, through almost 
the whole which had lived, but also and chiefly because 
his varied knowledge, his power expression, his steadfastness 
purpose, and his many attractive qualities. 

can said Frederick Fraley, few men, that never 
shrank from the performance any duty, that was faithful 
every trust, that his continued living was pleasure and his death 


personal loss all who knew him. 
STUART PATTERSON. 
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FREDERICK AUGUSTUS GENTH. 
(Read December 1901.) 


One the sciences which this country has made itself dis- 
tinguished, especially upon the chemical side, the science 
mineralogy. proof this necessary only mention the 
names Dana, Lawrence Smith, Sterry Hunt, Brush, 
Shepard, Cooke and Genth. Among these eminent men, 
perhaps none them devoted himself with more assiduity this 
science than did our late colleague, Prof. Dr. Genth. 

Friedrich August Ludwig Karl Wilhelm Genth the 
village Waechtersbach, Hesse, May 17, 1820. his 
father’s side, his family was old Hesse-Nassau family, most 
whom resided the vicinity Wiesbaden. His father was Georg 
Friedrich Genth, High Foréster Prince Issenbourg, and his 
mother was Karoline Amalie Genth, her maiden name having been 
Freyin von Schwarzenau. Her family lived Darmstadt. 

From his earliest days young Genth was taught his father 
take interest the phenomena whereby his powers 
observation became developed and his enthusiasm awakened 
the natural sciences, especially botany, mineralogy and geology. 
entered the Hanau Gymnasium the age sixteen, this insti- 
tution being then under the direction Dr. Schuppius. There 
remained for three years, graduating the 26th September, 
1839, fully prepared for his university course. the 
November following, matriculated the University Heidel- 
berg, and came under the instruction Gmelin chemistry, 
Bischoff botany, and Blum and Leonhard geography, geology 
and mineralogy, these being the sciences which had already 
paid some attention. Owing the pressure family matters 
left Heidelberg August, 1841, and the following November 
became student the University Giessen, devoting himself 
mainly chemistry and studying under Fresenius and Kopp, and 
particularly Liebig. Ill health, however, compelled him leave 
Giessen April, 1843. Subsequently, May, 1844, entered 
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the University Marburg, studying chemistry under Bunsen and 
physics under Gerling. January, 1845, presented his disser- 
tation the Faculty and was graduated with the degree Philo- 
Doctor. The subject this thesis was: zur 
Kenntniss des Kupferschieferhiitten-processen, durch die 
Untersuchung der auf der Friedrichshiitte bei Riechelsdorf gewon- 
nenen Producte.’’ Shortly afterward became Chemical Assistant 
Prof. Bunsen, and was subsequently appointed Privat-Docent 
the University. held this position for about three resign- 
ing the spring 1848. the summer that year sailed for 
Baltimore, and soon after his arrival there went Philadelphia, 
where established one the earliest analytical laboratories 
America. the fall 1849 received offer the position 
Superintendent the Washington (now Silver Hill) mine, 
Davidson county, North Carolina. This offer accepted, giving 
his laboratory Philadelphia and removing October 
Davidson county. remained until August, 1850, when 
resigned this position and returned again Philadelphia, where 
reopened his analytical laboratory and devoted himself research, 
commercial analysis and the instruction special students 
chemistry. was this laboratory that the chief part his 
admirable work the ammonia-cobalt bases, well the earlier 
portions his mineralogical investigations, was done. work 
research attracted general and 1872, upon the 
death Prof. Wetherill, was tendered the Professorship 
the University Pennsylvania, then just entering 
upon the new era prosperity consequent upon its removal West 
Philadelphia. This position first declined because the 
pecuniary sacrifice which involved but subsequently accepted 
with the understanding that his private work might still car- 
ried on. continued hold his chair, with credit himself 
and satisfaction his colleagues, until the fall 1888, when 
severed his connection with the University and for the third time 
returned his private research laboratory and his professional 
work. 

The earliest scientific paper published Dr. Genth appeared 
Leonhard and for 1842. was entitled Bin- 
nenconchylien lebender Arten Kalktuff von Ahlersbach,’’ and 
shows the influence not only his father’s early training the 
natural sciences, but also that Leonhard, with whom 
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studied geology Heidelberg. second geological paper 
appeared during the same year with the title Alter verschiedener 
Zechsteine and 1848 published two similar papers the 
entitled respectively Eocene Schichten mit Beschrei- 
bung der Petrifacten’’ and Miocene Geognosie des Mainzer 
Beckens.”’ 

was Giessen, however, under the influence Liebig, and 
particularly Marburg, where studied with Bunsen, that 
Genth’s mind received its strong bias the direction chem- 
istry. Even before taking his Doctor’s degree, pub- 
lished papers Prehnite, Pseudomorph after Analcime 
Chemical Examination Masopin, new Gum-resin,’’ and 
Analysis Various Refined Two manuals 
him—one Tabular Review the More Important Reactions 
Bases,’’ and the other similar work the Acids—appeared soon 
after his graduation. 

The purely chemical papers Dr. Genth number all thirty- 
one. Ina letter Liebig 1845, and published the 
called attention allotropic modification nickelous oxide, 
occurring the form small, almost microscopic crystals, grayish- 
black color, and having the form regular octahedrons, certain 
disks refined copper from Riechelsdorf. 1853 
the corresponding compound cobalt, which closely resembled it. 

for 1848, Dr. Genth published paper giving 
analyses lavas from Hecla, which had been collected Bunsen 
during his visit Iceland. Four these lavas were examined, 
those from Thjorsa, Hals and Efrahvolshraun and that the 
tion 1845. the first these found his first new mineral, 
which named The author concludes: (1) That 
these lavas differ from those Vesuvius and Etna that they are 
insoluble hydrochloric acid, containing material gelatinizing 
with this acid (2) that the essential constituent them has the 
same composition and (3) that any differences 
composition between them are due the admixture thjorsaite, 
chrysolite, orthoclase (?) and magnetite. 

Journal fiir praktische Chemie for 1846 appeared 
elaborate paper Dr. Genth Chemical Exam- 
ination the Products obtained the Metallurgy Copper 
The Friedrichs plant Riechelsdorf was especially 
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studied and its products were analyzed. This paper covers forty- 
eight pages and substantially his inaugural dissertation Mar- 
burg. The immediate occasion this investigation was the send- 
ing Prof. Bunsen for analysis various samples refined 
copper from Sweden and Norway, together with two samples from 
the Riechelsdorf works the whole coming from the Kurfiirstliche 
Ober-berg und Salzwerke-Direction Cassel. The examination 
these coppers was turned over Dr. Genth, and his paper 
divided into six sections. The first describes the processes use 
Riechelsdorf, the second gives the analytical methods used, the 
third considers the products examined with their physical proper- 
ties and chemical composition, the fourth gives the analysis other 
coppers for comparison, the fifth the same tabular form and the 
sixth states some chemico-technological conclusions. The value 
this research was recognized letter thanks from the Direc- 
tion. resulted some material changes the processes 
employed the Friedrichs works. 

December, 1852, Dr. Genth read before the Academy Nat- 
ural Sciences paper supposed new element which had de- 
tected certain small white grains associated with iridosmine and 
platinum from California. treatment with hydrochloric acid, 
two the metallic particles were observed evolve hydrogen. 
removing them from the liquid, they were seen under magnifier 
mixed with gold. they were between tin white and steel, 
were malleable, but harder than tin and were soluble nitric acid, 
yielding crystalline salt. With hydrogen sulphide the solution 
gave brown precipitate. Before the blowpipe charcoal the 
metal fused readily, but soon became with black oxide. 
gave incrustation. With borax the outer flame dissolved, 
giving colorless bead which became opalescent cooling. 
Though resembling tin, the new metal distinguished from 
its complete solubility nitric acid, the brown precipitate 
with hydrogen sulphide and the absence white incrustation 
before the blowpipe. 

The chemical investigation, however, which Dr. Genth 
most widely known undoubtedly that made the ammonia- 
cobalt bases. His original memoir this subject was published 
Philadelphia 1851 Keller and Nordamerikan- 
Monatsbericht fiir Natur und Heilkunde,’’ under the title 
Notiz Gepaarte Kobalt-Verbindungen.’’ This 
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memoir contained the first distinct recognition the existence 
perfectly well-defined and crystallized salts ammonia-cobalt 
Indeed, would appear that trace exists ‘‘in any 
earlier paper even idea the existence such class 
The results given this paper were first obtained 
Marburg, while the author was chemical assistant 
Prof. Bunsen and during the latter’s absence Iceland. They 
were freely communicated verbally others and suite the salts 
obtained were deposited the time the laboratory Giessen. 
this early memoir Dr. Genth describes two series salts 
which cobalt oxide, conjugated with ammonia, acts base. 
prepare these bases, ammonium chloride added solution 
either cobaltous chloride sulphate, and the solution satur- 
ated with ammonia. After standing four five weeks the air 
and the excess ammonia has evaporated, hydrochloric acid 
added acid reaction and the solution boiled. After some time 
crystalline heavy carmine red powder deposited, consisting 
small octahedrons having the empirical formula, 
Hence they must considered the chloride paired con- 
jugated compound, which plays the part metal. 
further evaporating the mother-liquor from which the carmine 
red salt was obtained, orange-yellow cobalt salt separated 
crystals. Though the analyses were from necessity not sufficiently 
complete and extended fix the constitution the bases ques- 
tion, yet the fact indisputable that this memoir contained not 
merely the first announcement the existence ammonia-cobalt 
bases, but also scarcely less accurate and complete description 
two these bases than any which has since 
The foregoing memoir was called Dr. Genth preliminary 
notice. But inasmuch circumstances prevented prompt resump- 
tion and continuation the investigation, the field was entered 
others. 1851 Claudet described purpureocobalt and later 
the same year Frémy communicated the French Academy 
discovery class compounds containing cobalt and ammonia, 
and produced the oxidation ammoniacal solutions cobalt- 
ous salts,’’ claiming the discovery his own. not 
have been aware that these two bases had been described 
manner little less complete than his own two years before the 
appearance his 

This publication Dr. Genth interested chemists greatly, and 
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July 21, 1852, Dr. Wolcott Gibbs, then New York, who had 
followed Dr. Genth’s directions and had prepared these bases his 
laboratory, wrote him follows: enclose you herewith small 
quantity orange-cobalt compound. Please let have 
your opinion it. identical with yours. Let urge 
you with your investigation, must lead very inter- 
esting results independently the beauty the compounds 
Dr. Genth’s response must have been prompt, for 
second letter, written the 26th July, Dr. Gibbs says: 
reply your proposition can only say that will willingly join 
you your investigation, provided that your return Philadel- 
phia you find that your engagements will prevent you from accom- 
plishing your work alone. You ought, possible, have the entire 
credit which justly due you. If, however, you cannot under- 
take the matter alone, then will add labors yours and 
will publish our joint names.’’ Thus began the association 
these two eminent men the investigation which has since become 
famous. the following November Dr. Gibbs himself discovered 
new ammonia-cobalt base, obtained passing nitrogen oxides 
into solutions the compounds described Dr. Genth. salts 
have dark sherry-wine brown-yellow color, and the new base 
differs from the others the fact that contains nitrogen dioxide 

the joint monograph Gibbs and Genth, which was published 
the Smithsonian Institution 1856, and afterward printed 
the American Journal Science, the nomenclature Frémy sub- 
stantially adopted though somewhat modified. Instead Roseo- 
cobaltiaque’’ and Frémy proposed, the 
names Luteocobalt are employed for the 
two bases originally discovered Dr. that Purpureo- 
being given the base discovered Claudet, Xantho- 
cobalt’’ that discovered Gibbs, and the 
one described Frémy. The authors also followed Frémy’s 
example referring the colors these substances the chromatic 
scale Chevreul. The crystallographic determinations given 
the memoir were made Dana. After describing the 
methods analysis used, the monograph goes state length 
the mode preparation and the properties the salts roseo- 
cobalt, purpureocobalt, luteocobalt and xanthocobalt, together with 
the results their analysis. concludes with theoretical discus- 
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sion the rational structure these bases, considering them 
conjugated compounds sesquioxide, sesquichloride, 
cobalt, the five six equivalents ammonia, ammonia and 
deutoxide nitrogen, forming the conjunct, and serving give 
the sesqui-compound cobalt the degree stability which 
possesses this class This extended and elaborate 
research has always ranked among the highest chemical investiga- 
tions ever made this country. Several years were required 
complete it, the analytical portion the work being difficult 
was protracted. 

1858, conjunction with Dr. Gibbs, Dr. Genth published 
preliminary notice new base containing osmium and the ele- 
ments ammonia; having been led their previous work the 
study the production analogous compounds with other metals. 
studying the action the mixed nitrogen oxides upon ammo- 
niacal solutions the platinum metals, they discovered well 
characterized base formed osmium when thus treated, the salts 
which crystallize well. Though noticed Frémy 1844, 
was mistaken its constitution, calling The salts 
this new base have beautiful orange-yellow color, are quite 
insoluble cold water, more soluble hot. Their solutions 
decompose easily, evolving osmic acid. 

Besides the admirable investigations made pure chemistry, 
Dr. Genth will ever remembered for valuable researches 
which made chemical mineralogy. early 1842, while 
1848, there appears Annalen paper him containing 
analysis baulite from Krabla, phillipsite from Stempel, 
chabasite from Annerode, iron-ochre from the Alta-Birke mine, 
speiss-cobalt from Reichelsdorf and uranite from the Siebenge- 
berge. 1851, Keller and Monats- 
bericht the discovery tetradymite North Carolina, traces 
platinum Lancaster county, Pa., and magnetic pyrite the 
same locality which contained 2.9 per cent. nickel and which 
has since been made the basis important nickel industry. 
The same year described mineral from Texas, Pa., which 
replaced nickelous oxide, isomorphous with it. this mineral 
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gave the name nickel-gymnite, but Dana subsequently called 
genthite. 

series highly valuable papers, entitled Contributions 
Mineralogy,’’ were published Dr. Genth from time time for 
several years. These papers were fifty-four number and con- 
tained descriptions 215 mineral species, most cases being 
accompanied analyses. Most these contributions appeared 
the American Science, although several were published 
the Proceedings the American Philosophical Society and other 
serials. number his later papers was aided Pen- 
field, who furnished the notes crystallography. Besides these 
comprehensive communications, Dr. Genth was the author 
twenty-three minor contributions chemical mineralogy, many 
which contained descriptions new species. was the discov- 

twenty-four new minerals, all which were thoroughly 
individualized, both chemical and physical methods, that 
they took once position the science which they have ever 
since maintained. 

Dr. Genth was especially distinguished for his extensive 
edge the chemistry the rarer elements; and this rendered 
his analyses the minerals containing these elements great value 
the science mineralogy. His papers ‘‘On Some American 
Vanadium the Vanadates and from Lake 
Valley, Examination North Carolina Uranium Min- 
erals,’’ and especially the one Some Tellurium and Vanadium 
Minerals,’’ are noteworthy. No. VII his Contributions 
Mineralogy,’’ published 1868, gives list seven American 
tellurium minerals, which two are new species and paper 
published 1874 American Tellurium and Bismuth Min- 
describes native tellurium, tetradymite, altaite, hessite, 
petzite, sylvanite, calaverite, tellurate copper and lead, bis- 
muthinite and schirmerite, the latter new mineral. Indeed, 
regarded his work tellurium minerals among his best efforts. 
Nearly one-half the new species made him were compounds 
the rarer elements. 

Perhaps the most important, certainly was the most ex- 
tended, Dr. Genth’s mineralogical investigations was that upon 
Its Alterations and Associated the results 
which were communicated the American Philosophical So- 
ciety 1873. The paper occupies forty-six pages the Proceed- 
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ings. the spring 1871, had exhibited the Society 
several peculiar crystals corundum, altered either wholly 
partly into other mineral species. Further chemical investiga- 
tion these crystals, and others similar them, gave 
leading conclusions which seemed possess interest not only 
for the chemist and mineralogist, but connection with their 
paragenesis, the geologist The largest deposits corun- 
dum the world are chromiferous serpentine chrysolite 
formation and the rocks adjoining thereto. Localities this 
mineral have been developed all the way from Massachusetts 
Alabama, and will always interesting question what 
agencies such enormous quantities alumina could have been 
precipitated form it. Especially so, since its subsequent 
alteration has given rise many the most widely distributed 
minerals and rocks. most important deposit corundum 
the East that Chester, Mass., discovered Jackson, and 
consists crystalline corundum contained fine scaly chlorite, 
and peculiar mixture granular and crystallized corundum 
and magnetite. far the largest deposits corundum, however, 
occur North Carolina, the corundum belt stretching south- 
westerly from Madison county, C., through Georgia into Talla- 
poosa county, Ala., distance least two hundred and fifty 
miles. The first large mass corundum was found 1847 
the French Broad river, near Marshall. was dark-blue color 
and was associated with chlorite and margarite. The outcrop 
the Culsagee mine, near Franklin, extends over thirty acres; that 
the Cullakenee mine, about twenty miles southwest this, ex- 
tends over area three hundred acres. The corundum here 
generally grayish-white pale ash-gray color, with specks 
sapphire occasionally. Sometimes, however, beautiful 
pink color, associated with andesite, zoisite, margarite, hornblende, 
and rarely with chlorite, spinel and tourmaline. Near Gainesville, 
Ga., corundum exists nucleus irregular kidney-shaped 
masses margarite with peculiar earthy mineral between 
isabel and flesh-red color, intersected intervals veins 
fine scaly massive margarite. 

After this general survey the geological conditions attending 
the occurrence corundum, Dr. Genth proceeds discuss the 
minerals which are associated with it. altered into 
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spinel occurs many localities, the most interesting coming from 
Hindostan. The corundum crystals are from half inch two 
inches across. Many them are completely altered, and most 
them show that the alteration began the surface and penetrated 
irregularly the crystals toward the centre, leaving frequently 
nucleus brownish-gray cleavable corundum. Beauxite, 
aluminum hydrate mixed with ferric hydrate and 
aluminum silicate, and enclosing grains corundum, occurs 
abundantly the south France. Hunt regarded the 
corundum as, having been produced from the beauxite loss its 
but Dr. Genth held the opposite view and maintained that 
the beauxite has resulted from the hydration the corundum. 
Zoisite had been observed the Urals Gustav Rose asso- 
ciate corundum. The best locality for this country, how- 
ever, the Cullakenee mine, where occurs sometimes 
crystals, but generally compact and columnar easily cleavable 
masses, from grayish greenish and brownish-white color, 
many the specimens showing distinctly that the result 
the alteration corundum, the pink corundum being often sur- 
rounded thin coating white zoisite. ‘Tourmaline 
ciated with corundum most the localities above given. 
Unionville, Pa., black tourmaline occurs irregular masses 
different sizes, the corundum itself well the masses 
resulting from its alteration. Dr. Isaac Lea mentions the occur- 
rence crystal transparent green tourmaline passing through 
the middle prism diaspore, the whole enveloped lamel- 
lar crystals pearly emeryllite. the Culsagee mine there are 
masses black tourmaline containing crystals white and yellow- 
ish-white corundum disseminated through them, the particles 
tourmaline crystals being intermixed with the corundum crystals 
and versa. Fibrolite has been long known accompany 
corundum both Europe and Asia. The variety used the 
Celts the stone age was obtained the neighborhood Chavag- 
nac and France, where associated with mica, 
cyanite and red and blue corundum. Norwich, Conn., the 
crystals sapphire are completely surrounded fibrolite. 
Cyanite very common associate corundum, rolled masses 
occurring Litchfield and Washington, Conn., containing 
corundum and diaspore. interesting specimen from Newton, 
Conn., received from Brush, consists irregularly arranged 
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bladed masses gray, bluish-white and blue cyanite yellowish- 
white micaceous mineral occurring where the blades meet, em- 
bedded which diaspore containing immediate contact with 
the cyanite rounded fragment slightly pink corundum. 

The list these associated minerals includes staurolite, pyro- 
phylite, damourite, ephesite, jefferisite, chlorite, margarite and lazu- 
lite, among others; and the paper are described four new min- 
erals: kerrite, maconite, willcoxite and dudleyite. 

The conclusions reached Dr. Genth the result this elabo- 
rate investigation are follows: (1) the period when the 
chromiferous and chrysolite beds were deposited large quantity 
alumina was separated and formed beds (2) this 
corundum has subsequently been acted on, and this way changed 
into various mineral species—spinel, fibrolite, cyanite, tourmaline, 
damourite, chlorite and margarite, and, perhaps, also into some 
varieties (3) part the products the alteration 
corundum still exist the form large beds mica and 
chlorite slates schists (4) another part has been still farther 
altered and converted into other minerals and rocks, such pyro- 
phyllite, paragonite, beauxite, lazulite, etc. 

Dr. Genth gave some attention also the chemistry meteor- 
ites, 1854, described meteorite from New Mexico, given 
him Prof. Henry, and labeled native iron.’’ afforded 
analysis: iron, 96.17; nickel, 3.07; cobalt, o.42, and insoluble 
matter, 0.57, this latter consisting iron, nickel and titanium. 
The following year published the analysis fragment one 
the meteoric irons Tucson, Mexico, presented the Acad- 
emy Natural Sciences Dr. Herrmann. This analysis showed 
the meteorite consist iron, copper, cobalt, nickel, chromium, 
alumina, magnesia, lime, soda, potash, phosphorus 
together with feldspathic mineral, supposed labradorite. 
agrees substantially with analysis Smith fragment cut 
from one the huge masses that region Lieut. John 
Parke, Engineers. third meteoric iron was described 
Dr. Genth, 1886, from East Tennessee. 

1874, Prof. Lesley, Director the Second Geological Survey 
Pennsylvania, appointed Dr. Genth Chemist and Mineralogist 
the Survey. His acquaintance with the subject committed 
him well shown the fact that before the close that year 
presented Preliminary Report the Mineralogy Pennsylva- 
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which, together with Appendix Hydrocarbon Com- 
pounds,’’ Sadtler, covered two hundred and sixty printed 
pages. The following year prepared Preliminary Re- 
port,’’ covering thirty-one pages. Dr. Genth was also Chemist 
the Board Agriculture Pennsylvania, and did much his 
chemical investigations, and especially his analysis fertilizers 
and other materials, develop the agricultural industry the State 
and maintain high standard excellence all farm products. 

man science Dr. Genth stood among the first this 
country. especially analytical work, was well-nigh 
without peer, being completely familiar not only with the reactions 
and analytical methods separation and determination the 
ordinary elemental and compound ions, but, what more remark- 
able, the rarer and less frequently occurring ones well. But 
this not all. His scientific work was characterized con- 
scientiousness and fidelity fact which was exceptional. 
labor seemed him too great, added accuracy could 
secured. His knowledge minerals was complete. Not only 
did his acute vision aid his early training recognizing their 
nature glance, but his skill observing their physical and 
chemical properties gave him remarkable power detecting new 
species. Moreover, his devotion scientific accuracy was great 
that most, not all, the differences had with others involved 
questions fact rather than opinion. Again, his mind had 
acquired, long practice, great facility grasping the relations 
structural grouping, both salts and minerals, and the 
rational formula ammonia-cobalt base complex min- 
eral species was once clearly recognized from the empirical 
results his analysis. 

teacher, Dr. Genth was most successful. Apart from his 
complete command the subject, took great interest his 
good students and devoted himself assiduously their advance- 
ment. But for those who were studiously indifferent and careless, 
his credit said, had but little regard. was merciless 
upon fraudulent work, particularly analysis. The reputation 
which gave his department the University was deservedly 
high. The large amount research work which did was never 
allowed interfere with his instruction, and those who were his 
students remained ever afterward among his best friends. His 
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retirement was great loss the University, the more since 
there reason believe that possibly might have been avoided. 

Prof. Genth was everywhere recognized his scientific 
associates man rare talent. was elected member 
the American Philosophical Society January, 1854; was one 
the corporate members the American Chemical Society was 
elected vice-president this Society 1876 and president 
1880 1872 was elected member the National Academy 
Sciences, and 1875 Fellow the American Academy 
Arts and Sciences Boston. The American Association for the 
Science paid him, 1888, the high compliment 
election one the three Honorary Fellows the Associa- 
tion. 

Dr. Genth’s personality was most agreeable. was cordial 
his friends and associates, valued highly their society and was ever 
ready give them any assistance could render out the store- 
house his knowledge. was twice married, first Europe, 
1847, Karolina Jaeger, the daughter the Librarian the 
University Marburg, whom had three children—two sons 
and daughter—all whom are yet living. 1852, married 
Minna Paulina Fischer, whom met Cumberland, Md.; four 
daughters and five sons being the issue this second marriage. 
these four daughters and one son are still living. 

Dr. Genth was rather corpulent his habit, and his later 
years went about with some difficulty, being troubled considerably 
with died his home Philadelphia the 
February, 1893, from attack pneumonia, being his 
seventy-third year. 
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FoRNEss, 19, 1897, 2034 DeLancey Place, Phila. 
WILLIAM H.,3d,M.D. Feb’y 19, 1897, Wallingford, Del. Co., Pa. 


2459. GARNETT, RICHARD B., LL.D.. 15, 1901, Tanza Road, Hampstead, 
London, England. 
GATES, 21, 1886, Mass, 
GATSCHET, 17, 1884, 2020 Fifteenth St., Washington, 
GEIKIE, 16, 1880, Jermyn St., London, 


England. 
GEIKIE, JAMES, 21, 1876, Ave., Edinburgh, 
55. GIBBS, OLIVER Prof. 21, 1854, 158 Gibbs Ave., Newport, 
GIGLIOLI, HENRY Prof. 15, 1901, Via Romana, Florence, Italy- 
GILL, Ph.D... 19, 1867, Smithsonian Washing- 
ton, 
GILMAN, DANIEL C., 21, 1876, 614 Park Ave., Baltimore, Md. 
GLAISHER, JAMES L., 19, 1895, The Shola, Heathfield Road, 
South Croydon, England, 
GLAZEBROOK, RICHARD T., F.R.S. 15, 1895, Queen’s Road, Richmond 
Surrey, England. 

GOODALE, GEORGE LINCOLN, Prof. 17, Craigie St., Cambridge, Mass. 

GOODSPEED, ARTHUR W., Prof. 15, 1896, Univ. Pennsylvania, Phila. 

GOODWIN, 20, 1892, 12th St., Philadelphia. 
232. GOODWIN, W., 15, 1895, Cambridge, Mass. 
GRAY, GEORGE, Hon. 18, 1900, Wilmington, Delaware. 
GREEN, 20, 1893, Historical Soc., Boston, Mass. 
GREENE, WILLIAM H., 18, 1879, 27S. 5th St., Philadelphia. 
MILTON J., 19, 1899, Wistar Institute, and 
Darby Road, Philadelphia. 

55. GREGORIO, MARCHESE ANTONIO 21, 1888, Molo, Palermo, 

88. GREGORY, CASPAR RENE, Prof. 15, 1891, Naunhofstrasse 25, Marien- 
Leipzig-Stotteritz, Ger- 
many. 

ANGELO, Prof. 21, 1886, Ital 
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Name. Date Election. Present 


Oct. 16, 1885, University, Jena, Germany. 
Rev. Epw. Everett... 21, 1870, Highland St., Roxbury, 
Mass. 
HALL, ASAPH, Jan’y 18, 1878, South Norfolk, Conn. 
HALL, CHARLES Oct. 15, 1875, Plaza Tarasquillo, Mexico, 
Mexico. 
Jan’y 16, 1885, Haverford Coll., Haverford,Pa. 
dero, Paris, France. 
HARDING, GEORGE ....... Jan’y 20, 2036 Chestnut St., Phila. 
Harris, 1887, 144 School Lane, Germantown. 
HARRISON, CHARLES C., Provost. Feb’y 15, 1895, 1618 Locust St., Philadelphia. 
JOHN B., Prof. Dec. 17, 1897, Carnegie Museum, Pittsburgh, 
Pa. 
April 21, 1871, Washington, D.C. 
Hay, Dee. 16, 1898, State Dep’t, Washington, D.C. 
Capt. May 21, 1886, Nassau St., New York. N.Y. 
HEILPRIN, ANGELO, Prof. April 20, 1883, Academy Natural Sciences, 
Philadelphia. 
HANFORD, Ph.D. May 1896, Pratt High School, Brooklyn, 
WATERMAN T., May 1898, Cornell Univ., Ithaca, 
Ph.D....... May 1895, Munich, Bavaria. 

M.D. Feb’y 19, 1897, 1510 Walnut Philadelphia. 
HILPRECHT, HERMANN V., Prof. Dec. 1886, St., Philadelphia. 
CHARLES Prof.. Oct. 1874, Dickinson Coll., Carlisle, Pa. 

Prof. April 1870, Dartmouth 

Dec. 1897, Smithsonian Institution, Wash- 

ington, 
HOLLAND, James W.,M.D.... 19, 1886, 2006Chestnut St., Philadelphia. 
ington, 
Str D., 15, 1869, The Camp, Sunningdale, 
M., 20, 1893, New Haven, Conn. 
HORNER, INMAN. Feb’y 19, 1886, 1811 Walnut St., Philadelphia. 
W., 19, 1872, N.W.University, Evanston, 
Epwin J., Prof. Jan’y 19, 1872, 1809 Spring Garden St., 
Howe, Henry 1897, 73d St., New York. 
K.C.B, Feb’y 15, 1895, Upper Tulse Hill, 8.W., Lon- 
don, 
Hunter, 15, 1895, 1413 Locust St., Philadelphia. 
HUTCHINSON, May 20, 1898, Aldine Hotel, Philadelphia. 


INGHAM, WM. 16, 1875, 320 Walnut St., Philadelphia. 
2217. EDWARD VINCENT. 19, 711 Philadelphia. 


7 
iii 

Ait 

2054 

1853 

179 
4 
2396 
2027 
2194 
= 
1337 

7 
2378 

2°, 

2365 

1681 

1862 
2446 
2 
yy 
2082 
2071 
1985 
2283 
2218 
9 
2110 
1768 
9. 
2438 
1663 
2355 
2440 
- 
1624 
2224 
1696, 
1698 
2346 
992 
1848 
2248 

2378 

< 


hie 


KELLER, 


Name. 
JAMES, EDMUND J., 


JAYNE, Henry LABARRE.... 
JAYNE, M.D....... 


JEFFERIS, 


KARPINSKY, ALEX. PETROVITCH, 


KEANE, JOHN J., Right Rev. 
22. KEASBEY, LINDLEY M., Prof. 


KEEN, WILLIAM W., 


“eee eee 


Prof. 
FRIEDRICH S., Ph.D.. 


LAMBERT, GUILLAUME, Prof. 
LAMBERTON, WILLIAM A., Prof 


LANDRETH, BURNET. 
LANGLEY, 


2s 


LEA, HENRY 


LEHMAN, AMBROSE 
LELAND, CHARLESG. ...... 


LESLEY, PETER, 


LEVASSEUR, EMILE, Prof. 


Lewis, 


WILLIAM, 


Date Election. 


April 
Feb. 
May 
Oct. 
Jan’y 


April 
April 
May 
Dec. 
Dec. 
Oct. 
July 


Dec. 


May 
April 


Feb. 


Oct. 


18, 1884, 
19, 1897, 
20, 1898, 
16, 1885, 
20, 1882, 


18, 1884, 


20, 1883, 
21, 1897, 


20, 1889, 
15, 1899, 
15, 1897, 
18, 1884, 
16, 1898, 


18, 1900 
18, 1873, 


28, 1896, 


16, 
16, 1874, 


15, 1899, 
20, 1889, 


19, 1872, 
19, 1899, 
20, 1898, 
15, 1897, 
18, 
16, 1875, 


17, 1873, 
18, 1867, 
19, 1899, 
20, 1883, 
16, 1890, 
20, 1889, 


15, 1881, 


13, 1856, 
21, 1886, 


20, 1860, 
18, 1896, 
15, 1897, 


Present Address. 


Univ. Chicago, Chicago, 

1826 Chestnut St., Phila. 

318 19th St., Philadelphia. 

442 Park West, New 
York City. 

111 Front St., Philadelphia. 


Kushequa, Pa. 


Geological Survey, St. Peters- 
burg, Russia. 
Washington, 
Bryn Mawr, Pa. 
2320 Spruce St., Philadelphia. 
1729 Chestnut St.,Philadelphia. 
Washington University, St. 
Louis, Mo. 
Central High School, Phila. 
The Library, The University, 
Glasgow, Scotland. 
Crozer Building, 1420 Chestnut 
St., Philadelphia. 
St. Andrew’s, Scotland. 
School Mines, Houghton, 
Mich. 
145 10th St., Philadelphia. 
VIL Neustiftgasse 12, Vienna, 


Univ. Louvain, Belgium. 

University Penna., Phila. 

Via Goito, Rome, Italy. 

Bristol, Pa. 

Smithsonian Institution, Wash- 
ington, 

1518 Pine Street, Philadelphia- 

2000 Walnut St., Philadelphia: 

University Penna., Phila. 

711 Walnut St., Philadelphia. 

Baring Bros. Co., London. 

Spencer Grange, Quebec, Can- 
ada. 

Ave. duBois Boulogne, 
Paris, France, 

Milton, Mass. 

26, Rue Mons Prince, Paris, 
France. 

2016 Spruce St., Philadelphia. 

1834 DeLancey Place, Phila. 

Bayard Ave., Princeton, N.J. 


= 
2010. 
2302 
2 
1 
2392 
2167 
Barty. 
Dec. 
D 
ec 
694 
2411 
2377 
1 44 Jan’y 
Oct. 
Jan’y 
240 
Oct. 
Dec 
135 
pril 
2338 
y 
Oct. 


Name. 


DUNDAS 


Date Election. 
Dec. 15, 1899, 


Present Address. 
1333 Walnut St., Philadelphia. 


Park Crescent, Portland 
Place, London, England. 


K.C.B. Royal College Science, 
Kensington, London, 
England. 

The University, Birmingham, 
England. 

University Chicago, Chi- 
cago, 

1416 Spruce St., Philadelphia. 

46th St., New York City. 

State St., Boston. 

708 Locust St., Philadelphia. 


2435. Dec. 15, 1899, 
1872. 
2202. 
2350. 


1629. 


LONGSTRETH, 
LYMAN, BENJAMIN SMITH 


Sept. 20, 1878, 
Feb. 19, 1892, 
Oct. 1897, 


15, 1869, 


May 
Dec. 
Dec. 
May 
Feb. 
July 
Feb’y 
Dec. 
Oct. 
Jan’y 


2319. 
2207. 
2404. 
2363. 


2366. 


Adelbert St., Cleveland, 
119 18th St., 
Lansdowne, Delaware Co., Pa. 
Bryn Mawr, Pa. 
Princeton, 
Princeton, 
3700 Chestnut St., Philadelphia. 
223 Market St., Harrisburg, Pa. 
20) 19th St., Philadelphia. 
Princeton, 
160 86th St., New York. 
University Virginia, Char- 
lottesville, Va. 
Cannelton, Beaver Co., Pa. 
Lafayette College, Easton, Pa. 
The Haven Hotel, Sand Barths, 
Poole, Dorset, England. 
Imp. Moskovsky, Universitet, 
Moscow, Russia. 
Westport, Essex Co., 
1718 Pine St., Philadelphia. 
176 Rue Paris, 
France. 
and Wall St., New York. 
National Museum, Wash- 
ington, 
Polytechnic Insti- 
tute, Troy, 
Ave. No. 24, 
Paris, France. 
145 Beacon Boston, Mass. 
322 Walnut St., Philadelphia. 
1208 Walnut St., Philadelphia. 
Koloszvar, Hungary. 
Navy Dept., Washington, D.C. 
Worcester, Mass. 
tome, 
Doylestown, Pa, 
Roxborough, Philadelphia. 


MABERY, CHARLES F., Prof. 
MACALISTER, JAMES, 
JOHN Prof. 
MACKENZIE, ARTHUR &., Prof. 
McCay, Leroy W., 
2280. Henry C., Rev., D.D. 
1888. 
2339. MAHAN, ALFRED T., Capt. 


21, 1897, 
17, 1886, 
16, 1892, 
19, 1899, 
17, 1897, 
17, 1897, 
2%, 
18, 1879, 
1877, 
18, 1896, 
15, 1897, 
16, 1885, 


MARCH, FRANCIS ANDREW, Prof. 
MARCONI, 


Jan’y 


18, 1878, 
18, 1878, 
15, 1901, 
MARCOVNIKOFF, VLADIMIR, Feb’y 15, 1901. 
MARKS, WILLIAM D., 
MARSHALL, M.D. 


May 
May 
Dec. 


1878, 
21, 1886, 
19, 1890, 


2078. 
2184, 


Jan’y 
Dec. 


18, 1867, 
15, 1899, 


wall. 


Mason, M.D., Prof. 1896, 


2196. 


MASPERO, GASTON-CAMILLE, Prof. 


May 15, 1891, 
Dec. 
May 
Dec. 
Oct. 
Dec. 


2427. 
2399. 
2456. 
2115. 


929; 


MATTHEWS, ALBERT. 
V.,M.D..... 
VON MELTZEL, Prof. Dr. 
2330. MELVILLE, Rear Admiral. 
2430. MENDENHALL, Prof. 
MENGARINI, GUGLIELMO, Prof. 
2251. Mercer, Henry 
1908. MERRICK, JOHN VAUGHAN..... 


15, 1899, 
19, 1899, 
15, 1901, 
17, 1886, 
15, 1897, 
15, 1899, 
May 20, 1898, 
Feb. 15, 1895, 
April 16, 1880, 


¥ 
; 
‘ 
2463. 
4 1861, 
; 
oi 
; 


1744. 


2142. 


2423. 


2284. 


2175. 
1461. 
2267. 
2367. 


2323. 
1841. 
2340. 


2409. 


2397. 
1976, 
2454, 
2265. 
1577. 
2447. 


2121. 


2464. 


2062. 
1937. 


2087. 
2316. 
1852. 
1703. 


2060. 
1712. 


2046. 


2269. 


2072. 


Name. 


MERRIMAN, MANSFIELD, Prof. 
MESSCHERT, MATTHEW HUIZINGA. 


MICHAEL, Mrs. HELEN ABBOTT 
MILLER, LESLIE W., 


MINOT, CHAS. SEDGWICK, M.D. 


MONTEGAZA, 
MONTGOMERY, Jr., Prof. 


MOREHOUSE, GEORGE R., M.D. 
MORLEY, FRANK, 
HARRISON 
ISRAEL 
MORRIS, JOHN 
GEORGE, M.D.. 


MUNROE, CHARLES E., Prof. 


MURRAY, H., LL.D. 


NADAILLAC, 
NANSEN, Prof. 


Isaac, 


LL.D., Prof. 


OLIVER, CHARLES A., 
OLNEY, RICHARD, Hon... 


2195. OPPERT, JULES, 


2362. 


ORTMANN, ARNOLD E., 


Date Election. 


Oct. 
Oct. 
Dec. 


May 
Dec. 


May 


Jan’y 
May 


Oct. 
Jan’y 
April 
Oct. 


May 


May 
Jan’y 
May 
Jan’y 
Feb’y 
Dec. 


May 
May 


April 


May 
May 
Jan’y 
July 


Feb’y 
Oct. 


Oct. 
May 


21, 1881, 
17, 1873, 
15, 1899, 


20, 1887, 
15, 1899, 


15, 1896, 


21, 
17, 1862, 
17, 1895, 
18, 1898, 


15, 1897, 
16, 1885, 
20, 1877, 
15, 1897, 


19, 1899, 


19, 1899, 
19, 1883, 
15, 1901, 
17, 1895, 
18, 1867, 
16, 1900, 
17, 1886, 


17, 1901, 
15, 1891, 


19, 1886, 
15, 1881, 


21, 1886, 
21, 1897, 
18, 1878, 
19, 1872, 


19, 


18, 1872, 
16, 1885, 
17, 1895, 


19, 1886, 
17, 1897, 
15, 
17, 1897, 


Present Address. 


Lehigh Univ., Bethlehem, Pa. 

Douglassville, Berks Co., Pa. 

Anthropolo 
gisch-Ethnographisches Mu- 
seum, Dresden, Germany. 

West Cedar St., Boston, Mass. 

cor. and Pine Sts., 

Harvard Univ., Cambridge, 
Mass. 

1722 Walnut St., Philadelphia. 

1524 Walnut St., 

Florence, Italy. 

Biological Hall, Univ. Pa., 

1321 Locust Street, Phila. 

Lafayette College, Easton, Pa. 

2033 Walnut St., Philadelphia. 

Johns Hopkins University, 
Baltimore. 

Academy Fine Arts, Phila- 
delphia. 

225 So. 8th St., Philadelphia. 

1514 Spruce St., Philadelphia. 

826 Drexel Building, 

Essex Institute, Salem, Mass. 

Hoboken, 

1617 Chestnut St., Philadelphia. 

Penzingerstrasse, 84, Vi- 
enna, Austria. 

3733 Walnut Philadelphia. 

Columbian Washington, 

Navy Dept., Washington, D.C. 

Sunnyside, Banbury Road, Ox- 
ford, England. 


Rue Duphot, Paris, France. 

Godthaab, Lysaker, Norway. 

16.0 St., Washington, 

Exchange Place, New York, 

Geological Survey, St. Peters- 
burg, Russia. 

Fair Hill, Bryn Mawr, Pa. 

Hamilton College, Clinton,N.Y. 

Peabody Museum, Cambridge, 
Mass 


1507 Locust St., Philadelphia. 
Court Street, Boston. 

Rue Sfax, Paris, France. 


. 
| 
7 
7 
= 
Dee. 


Nanie. 


WILLIAM, M.D 


PACKARD, JOHN H., M.D.. 


PATTERSON, 
PATTERSON, EDWARD, 


PATTERSON, LAMAR GRAY 
PATTERSON, THOMAS LEIPER 


L., D.D., Pres’t 
RODMAN... 

F., Prof 


PEMBERTON, 
ANTONIO, 


PENNYPACKER, SAMUEL W., Hon. 


Penrose, F., M.D. 

M.D. 
WILLIAM HENRY, 


PICKERING, Epw. C., Prof. 


PLATT, 


2161. W., LL.D 


Preece, WILLIAM HENRY. 


ALBERTB., 


PRIME, FREDERICK 


xii 


Date Election. 
Feb’y 18, 1887, 


Jan’y 16, 1885, 


20, 1878, 
18, 
16, 


16, 1885, 
18, 1900, 


20, 1898, 
18, 1851, 
15, 1853, 


17, 1893, 
17, 1897, 
15, 1899, 
15, 1875, 
1897, 
1878, 


17, 1873, 
21, 1886, 
15, 1901, 
21, 1886, 
17, 1863, 
19, 1886, 
15, 1897, 
20, 1898, 


28, 1895, 


1899, 
1896, 


1897, 
1895, 


20, 1898, 
17, 1886, 


19, 1899, 
16, 1885, 


21, 1886, 
18, 1889, 
15, 1899, 
20, 1898, 


16, 1875, 


Present Address. 


American Museum Natura? 
History, New York City. 

West Franklin St., Baltimore, 
Md. 


Providence, 

Hotel Stenton, Philadelphia. 

267 Johnson St., German- 
town, Phila. 

1000 Walnut St., Philadelphia. 

Supreme Court, Appellate Div., 
Dept., New York City. 

Box Lynchburg, Va. 

329 Chestnut St., Philadelphia. 

176 Washington St., Cumber- 
land, 

5930 Drexel Rd., Overbrook, Pa- 

Princeton, 

903 Pine St., Philadelphia. 

317 Walnut Roxbury, Mass. 

Quincy Brooklyn. 

3316 Powelton Ave., Philadel- 

1947 Locust St., Philadelphia. 

Ciudad Mexico, Mexico. 

4326 Sansom St., Philadelphia. 

1540 15th St., Philadelphia. 

1331 Spruce Philadelphia. 

Afia, Biar, Alger, Algerie 

701 Drexel Building, Phila. 

554 Thompson St., Ann Arbor, 
Mich. 

Overbrook 

Box 126, Allegheny, Pa. 

Harvard Univ., Cambridge, 
Mass. 

Chester Ave. 
Philadelphia. 

Academy Natural Sciences, 
Philadelphia. 

237 18th St., Philadelphia. 

Leipzig, Ger- 
many. 

Rue Claude Bernard, Paris, 
France. 

St. Petersburg, Russia. 

Cambridge, England. 

910 St., W., Washington, 

12, Queen Anne’s Gate, Lon- 
don, W., England. 

734 Ingalls St., Ann Arbor, 

1008 Spruce St., Philadelphia. 


Ave., Phila- 


and 49th 


‘ 
Feb. 
2357 Dec. 
2428 Dec. 
1772. 
2318 May 
1859. May 
1722 Jan y 
2333. Oct. 
May 
20, 
Oct 
Mg 


Name. 
PRITCHETT, President. 


PUPIN, MICHAELI., Prof. 


RAND, 


RANDALL, 


RAWLE, WILLIAM BROOKE... 


RAYLEIGH, The Right Hon. Lord. 


REMINGTON, JOSEPH P., 


RHOADS, SAMUEL NICHOLSON. 


ROBERTS, ISAAC, Sc.D....... 


ROLLETT, HERMANN, Ph.D. 
Roop, OGDEN N., 


ROSENGARTEN, JOSEPHG. .... 
RoTHROCK, JOSEPH T., Prof. 


SADTLER, SAMUEL P., 


CHARLES 
SAMPSON, 
SANDBERGER, FREDOLIN, Prof. 


SANDERS, RICHARD H....... 


Date Election. 


May 1899, 


April 17, 1874, 


May 1896, 
May 1895, 


Dec. 17, 1886, 
1899, 
April 18, 1873, 
Jan’y 18, 1878, 
1901, 


16, 1898, 


1899, 
1886, 
April 16, 1875, 
May 20, 1898, 
July 18, 1879, 


Oct. 21, 1881, 


July 18, 1879, 
Dec. 15, 1899, 
Feb’y 1877, 
17, 1886, 
1897, 


Oct. 


April 21, 1882, 
Feb’y 21, 1890, 


April 18, 1862, 
Oct. 16, 1885, 
April 16, 1880, 


Oct. 16, 1891, 
July 21, 1882, 
April 20, 1877, 
Jan’y 15, 1869, 


16, 1894, 
Oct. 16, 1874, 


17, 1888, 
17, 1897, 
April 20, 1866, 
Oct. 1897, 


Present Address. 


Massachusetts Institute 
Technology, Boston. 

Newport, 

Peabody Museum, Cambridge, 
Mass. 


Pablo No. 12, Madrid, Spain. 
University College, Gower St., 

C., London, Eng. 
Radnor, Del.Co., Pennsylvania. 
Warren, Pa. 

University Pennsylvania, 
Philadelphia. 

“The Philadelphia. 

230 So. 22d St., Philadelphia. 

John St., New York, 

Bishopsgate St. Within, 

London, England. 

Pine St., Philadelphia. 
Johns Hopkins Univ., Balti- 

more, Md. 

Acad. Sciences, 

Belgium. 

Univ. Lausanne, Switzerland. 

4232 Chestnut St., Philadelphia. 

Ahornstrasse Berlin, Ger- 
many. 

Rue Guénégaud, Paris, 

France. 

Audubon, 

Starfield, Crowborough, Sus- 
sex, England. 

Merion, Penna. 

Drew Theological Seminary, 

Madison, 

Pasadena, Cal. 

Baden bei Wien, Austria. 

Columbia University, New 
York. 

1704 Walnut St., Philadelphia. 

Rue Mazarine, Paris, France 

West Chester, Pa. 

Basle, Switzerland. 


Brussels, 


4428 Pine Phila. 

N.E. cor. 10th and Chestnut Sts., 
Philadelphia. 

2043 Walnut St., Philadelphia. 

Haverford, Fa. 

Univ. Wiirzburg, Bavaria. 

1225 Locust St., Philadelphia. 


2414. 
7 

‘ 

2293 

1736, 
& 
1784 
1948. 

9442 

1816 

2122 

92 

917" 
2177 

2050. 
1907. 
2198 

1964 
2148. 
2258. 
= 
1563. 
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Name, Date Election. Present 


SARGENT, CHARLESSPRAGUE,Prof. April 21, 1882, Jamaica Plain, Mass. 
April 18, 1873, Geneva, Switzerland. 
SCHAFFER, CHARLES, M.D. 17, 1893, 1309 Arch St., Philadelphia. 
SCHIAPARELLI, Feb’y 15, 1901, Royal Observatory, Milan, 
Italy. 
SCHLEGEL, Gustave, Dec. 15, 1899, University Leyden, Leyden, 
Sept. 20, 1878, William St., New York, N.Y. 
SCLATER, LuTLEY, Ph.D. April 18, 1873, Hanover Square, London, 
England. 
Feb’y 18, 1898, Pittsburgh, Pa. 
SAMUEL HUBBARD. Sept. 20, 1878, Cambridge, Mass. 
Dee. 17, 1897, U.S. Naval Observatory, Wash- 
ington, 
SELLERS, COLEMAN, July 19, 1872, 3301 Baring St., Philadelphia. 
20. SELLERS, COLEMAN, Dec. 15, 1899, 410 33d St., Philadelphia. 
SELLERS, April 15, 1864, 1819 Vine St., Philadelphia. 
SELWYN, ALFRED LL.D. Oct. 16, 1874, Ottawa, Canada. 
SHARP, BENJAMIN, 1886, Academy Natural Sciences, 
Philadelphia. 
SHARPLES, STEPHEN 
Prof. 21, 1882, Broad Boston, Mass. 
SHERWOOD, ANDREW Oct. 15, 1875, Mansfield, Tioga Co., Penna. 
SHIELDS, W., Rev., LL.D.. Feb’y 1877, Princeton, 
D., Capt.U.S.N. Dec. 15, 1899, Navy Dept., Washington, D.C. 
SINKLER, May 18, 1900, 1606 Walnut St., Philadelphia. 
DoNALDSON, M.D... Oct. 15, 1897, 1820 Chestnut St., Phila. 
F., Oct. 21, 1887, Walnut St., Philadelphia. 
STEPHEN, Oct. 15, 1875, 42d St., New York, 
ALBERT H., Prof. May 20, 1887, 5219 Archer St., Germantown, 
SNELLEN, HERMAN, Ph.D.. 16, Utrecht, Netherlands. 
SNowDEN, 1875, 1812 Spruce St., Philadelphia. 
SNYDER, MONROE B., Jan’y 18, 1884, 2402 Broad St., Philadelphia 
ton, 
STEVENS, WALTER Prof. Jan’y 18, 1884, Lexington, Va. 
STEVENSON, JOHN April 20, 1877, University Heights, New York, 
STEVENSON, Oct. 18, 1895, 2ist St., Philadelphia. 
Stokes, G., Bart. Dec. 20, 1889, Lensfield Cottage, Cambridge, 
England. 
Prof....... May 1886, Geologische Reichsan- 
stalt, Vienna, Austria. 
SULZBERGER, MAYER, Hon.... May 1895, 1303 Girard Ave., Philadelphia. 
Joser, May 1886, Burgring Vienna, Austria. 


Oct. 1897, 1811 Walnut St., Philadelphia 
Isaac, Rev., Feb’y 15, York, England. 


o 
2 
9 
AY, 24 
2 
21 
18 
2. 
1 
24 
15 
5 
17 
‘ 
18 
oF 184 
227 
209 
995 
225 
209 
2243. 
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Name. Date Election. Present Address. 


2098. TEMPLE,RICHARDCARNAC,Lt.-Col. May 21, 1886, Port Andaman Islands, 
Bengal, India. 
2289. NIKOLA......... 15, 1896, Houston St., New York. 
1993. HEBER S....... Jan’y 18, 1884, Sheafer Build’g, Pottsville, 
1726. THOMPSON, HENRY, April 18, 1873, Wimpole Cavendish 
Square, London, England. 
1807. Prof...... April 21, 1876, Swampscott, Mass. 
1909. WILLIAM, April 16, 1880, 1426 Walnut St., Philadelphia 
British Guiana, 
1530. April 15, 1864, Univ. Geneva, Switzerland. 
2176. TIMMINS, Feb. 21, 1890, Coventry, England. 
TOPINARD, PAUL, Prof. Dec. 17, 1886, 105 Rue Rennes, Paris, 
France. 
TOWER, CHARLEMAGNE, 15, 1895, U.S. Embassy, St. Petersburg, 
Russia. 
TREVELYAN, GEORGE OTTO, Rt. 
Hon. May 1899, Grosvenor Crescent, W., 
London, England. 
TROWBRIDGE, JOHN, 1896, Harv. Univ., Cambridge, 
TRUE, FREDERICK WILLIAM, Dr. Dec, 15, 1899, U.S. National Museum, Wash. 
ington, 
TRUMBULL, HENRY C., July 18, 1884, 1031 Walnut St., Philadelphia. 
TSCHERMAK, Oct. 1882, Vienna, Austria. 
TSCHERNYSCHEW, THEODORE, 
Prof. 21, 1897, Geological Survey, St. Peters- 
burg, 
TUNNER, PETER R., Prof. April 15, 1864, Leoben, 
TURRETTINI, THEODORE, Dec. 19, Geneva, Switzerland. 
TYLER, Lyon G., Hon., 1889, Williamsburg, Va. 
TYSON, JAMES, May 20, 1887, 1506 Spruce St., Philadelphia. 


UNWIN, WILLIAM C., Palace Gate Mansions, Lon- 
don, England. 


2400. VAUCLAIN, SAMUEL 19, 1899, 1533 Green St., Philadelphia. 

2325. VAUX, 15, 1897, 404 Girard Building, Phila. 

2045. VERE, SCHELE, 16, 1885, University Virginia, Char- 
lottesville, Va. 

RUDOLPH, Prof. 17, 1862, Berlin, Germany. 

1670. GEORGE L., 21, 1870, Concord, Mass. 

2186. 19, 1890, Consulate France, Bombay 
India. 


2034. WAGNER, Jan’y 16, 1885, Greenbank Farm, West Ches- 
ter, Pa. 

1748, WAHL, H., Jan’y 16, 1874, 7th St., Philadelphia. 

ington, 
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Name, Date Election. Present Address. 


24. WALLACE, ALFRED LL.D. April 18, 1873, Parkstone, Dorset, England. 
2156. May 17, 1889, 1464 Rhode Island Ave., Wash- 
ington, 
LewisS.. Jan’y 21, 1881, 
WARFIELD, ETHELBERT D., Dec. 17, 1897, Easton, Pennsylvania. 
Jan’y 16, 1885, 1720 Pine St., Philadelphia. 
WHARTON, JOSEPH April 16, 1869, Box 1332, Philadelphia. 
April 16, 1869, Embassy, Berlin, Ger- 
many. 
Jan’y 18, 1878, 119 Wiley St., Morgantown, 
Va. 
WHITEFIELD, May 20, 1898, American Museum Natural 
History, New York City. 
2439. CHARLES Prof.. Dec. 15, 1899, University Chicago, Chi- 
cago, 
G., Prof May 1878, Cascadilla PL, Ithaca, 
50. Feb. 15, 1895, The 10th and Clin- 
ton Sts., Philadelphia. 
H., Prof. Oct. 1897, Lehigh Univ., Bethlehem, Pa. 
18, 1888, 916 Pine Street, Philadelphia. 
Prof Feb’y 21, 1890, 4036 Baring St., Philadelphia. 
WILson, JAMES CORNELIUS, M.D. Jan’y 16, 1885, 1437 Walnut St., Philadelphia. 
1747. WILSON, Jan’y 16, 1874, 1036 Drexel Building, Phila. 
2137. WILLIAM PowELL, M.D.. May 20, 1887, 4th St., Philadelphia. 
Wistar, Gen Isaac 1893, 269 Broad Street Station, Phila. 
2314. WISTER, OWEN May 21, 1897, 328 Chestnut Street, Phila. 
2343. Oct. 15, 1897, University Phila. 
Woop, RICHARD. April 18, 1879, 1620 Locust Philadelphia. 
2408. Woop, 1899, 1620 Locust St., Philadelphia. 
1762. 1874, British Museum, London, Eng- 
ARTHUR W., 1896, York Sq., New Haven, Conn. 
WILLIAM LL.D. Feb’y 16, 1900, Trinity College, Cambridge, 
England. 
2244. WILLIAM, Prof...... 15, 189, Leipzig, Germany. 
2426. WURTS, Dec. 15, 1899, Westinghouse Elec. and Mfg. 
Co., Allegheny, Pa. 
Wurts, CHARLES M.D. 21, 1881, 1701 Walnut St., Philadelphia. 
2061. Lieut. 19, 1886, Navy Department, Washing- 
ton, 


1904. YARNALL, April 16, 1880, 420 Walnut Philadelphia. 


759. Youne, CHARLES Prof. April 17, 1874, Prospect Av., Princeton, N.J 
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